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 “The role of design in forming our ideas about [gender] power relations often 
remains invisible, while at the same time it makes them concrete in the everyday 
world of material goods.” 
(John A. Walker 1983) 
 
Very often the roles and effects of a tangible object are intangible. Walker (1983) 
provides a hint that though design may not seem to be ostensibly changing our 
society, its presence can be felt ubiquitously. Everyday the products that we use, the 
environment that surrounds us had shaped our thoughts and placed certain 
stereotypes in our mind.  
 
Given the same context, exact product specifications and similar price offering, what 
is the reason that governs a consumer’s choice of purchasing one product from the 
other? From Macdonald’s (1998) study, we can suggest that the purchasing option of 
the user could ultimately depend on how a product is being perceived and reasoned 
at the point of purchase. 
 
According to Janlert and Stolterman (1997), “people, as well as things, have 
character- high level attributes that help us understand and relate to them.” Every 
product is built from many variable facets which ultimately give the product its 
personal and individual character. By stripping the product to its very core, we will 
be able to identify the specific attributes that can alter a product’s character as well as 
to generate a scheme of basic design elements for the design of a product. 
 
 v
Product properties from Dant (1999) study provide an initial point to the concept of 
characterizing products. This concept attempts to introduce a new perspective in 
viewing and understanding a product based on material culture from a social world. 
 
The aims of the study can be divided into four key parts. The first is to identify 
various products’ properties from Dant’s study by theoretical research. The second 
step seeks to expand these properties into design elements with reference to the 
design process and user feedback through a series of workshops with novice 
designers and users. The third part aims to provide a common understanding between 
the user and the designers with regards to the various definitions of design elements 
such that user feedback can be easily translated to design considerations. This is 
achieved by redefining the elements through workshops and commonly accessed 
resources by the users and designers. Finally, these properties will be employed as a 
reference to aid design evaluation.  
 
The result of this study will be the generation of scheme of design elements which 
are adaptive to evolving trends, particularly useful during design research phase to 
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The thesis is a study in the area of industrial design with an intention of adopting 
existing knowledge from the field of material culture into design studies. Tim Dant’s 
(1999) deduction of fetishism and the social value of objects, his exploration on the 
role of material objects and the human response to an object’s non-fetish properties 
were taken as a starting point for this study. The knowledge acquired from Dant’s 
study centered on his theoretical constructs on the properties of objects. This study 
seeks to discover and explore the intrinsic qualities of these object properties. Dant’s 
theoretical construct will be attempted to be developed into a set of evaluative 
guideline in which his theory on the properties of object can be adopted in design 
practice. This development and adoption of the properties of objects was not 
attempted in any design studies (specific to industrial design) prior to this study with 
the exception of Press and Cooper (2001) explanation on experience design. 
However the study is still limited to a theoretical phase. 
 
Due to the transitive nature of the study between material culture and design studies 
as well as from theory to practice, the terms adopted in each field or each phase may 
differ in meaning to another. The following seeks to clarify and provide description 
to the terms which will be raised through the studies. 
 
Terms Description 
Object/ Product The term product and object are interchangeably too 
often that their original meaning may be diluted. 
‘Object’, in the context of this study refers to any 
material representation which may or may not be of any 
 ix
designed intention or commercial value. E.g. a stone, a 
painting or even a product can be referred to as an 
object. ‘Product’ on the other hand refers to any objects 




Refers to the first product line which was created. 
Second Generation 
Product 
Refers to the subsequent product line which was created 
after improvements to the first product line were made. 
Product Properties Similar reference to the properties of objects as 
mentioned in material culture; also refers to intrinsic 
qualities of product. 
Product Character The character of the product which is constructed by a 




A description of various product properties which can 
serve as guidelines to identify a product’s character. 
User/ Consumer A user refers to the intended audience in which a design 
is based upon; a consumer refers to the buyer, may or 
may not be the user. In this research the term ‘user’ 
refers to both user and consumer. 
Designer/ Producer The person who designs a product while the producer 
refers to the person in charge of product creation 
process. In many instances the term ‘producer’ and 
‘designer’ were used interchangeably, and in order to 
 x
prevent confusion between the terms, it should be noted 
that the term ‘designer’ refers to both producer and 
designer in this study. 
Novice Designer An inexperience designer or a designer in training. It can 
also refer to design students or junior designer with less 























How do we as living entities interact with objects (non-living entity) especially in a 
material world? What are the properties in a product that constantly seek our 
attention? How can designers alter these properties such that it appeals to us, i.e. the 
users? How do we as users, interpret the messages that these products are trying to 
reveal? These questions served as an introduction to the intent of this research topic.  
 
There are two dimensions - both theoretical and practical aspects to the formulation 
of the research topic - Designing Product Character: Design evaluation based on 
product properties. The theoretical aspect seeks to make a study of product properties, 
both tangible and intangibles, that aids the interaction process between people and 
the product. The practical aspect seeks to employ the result of the theoretical study to 
aid designers engaging in the evaluation of the designed products. 
 
This chapter seeks to: 
 
• provide an overview of product character, 
• provide an understanding of the role of product as an agent of information 
transfer, 
• identify the determinants of the product’s role, 
• discuss the current design trends to identify area of specialization and 
implementation of the study, 
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• list the hypotheses, assumptions, limitations and scope of this design study. 
 
1.2. Overview of Product Character 
 
According to Janlert and Stolterman (1997), “people, as well as things, have 
character- high level attributes that help us understand and relate to them.” Their 
study provided us with the clue that every person as well as things, such as products, 
objects, etc., are made up of several different character attributes or characteristics 
that allow others (in this research, referring to designers as well as users) to better 
understand the product in the process of interaction. De Bont (1992) demonstrated 
that users will prefer a product with characteristics that best match their own needs or 
personality. The amalgamation of these two schools of thoughts introduces the 
concept of product character.  
 
In order to induce consumer’s preference on a product, it is essential for the character 
of the product to identify, reflect or be coherent with the user’s actual or projected 
character and personality. This is attempted by investigating products from the point 
of material culture, eliciting specific product properties or characteristics similar to 
the user. Prior to this investigation, we need to understand the role which a product 







1.3. The role of product 
 
 “Professional feminist designers have attempted to reform [gender] relations 
through innovative designs.” 
(Attfield 1989) 
 
Before the introduction of product character, we need to consider the role of product 
and the interaction between the products and people. From the quote above, Attfield 
(1989) raised the potential of designs (products) as being agents capable of social 
transformation. Products act as very vital modes of communication in the social 
world. This function is enabled in the way messages is being encoded and decoded 
by people through a physical object. The traffic light can be adopted as an example 
to explain this concept. The colour codes of red, green and amber is being encoded 
by a designer in an attempt to communicate the message of halt (red), proceed 
(green) and slow down (amber) to its user. The users on the other hand, retrieve the 
messages by decoding the colour codes and react according to its intended message. 
The extent to which relations are being reformed (as mentioned by Attfield) lies in 
how well the innovative designs communicate with the intended audience. Product 
acts as a vital transmission media which connects the message encoder to the 
message decoder, in this research, referring to the designer and the user respectively.  
 
There are two important roles of the product to be considered within this research, 
namely the product’s physical role and its metaphysical role. By the product’s 
physical role, we refer to the tangible properties of the product, e.g. the physical role 
of a pair of shoes is to provide protection and comfort to our feet, preventing our bare 
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feet from being harmed and stained by the ground. The metaphysical role of a 
product refers to the empathy, desire, meaning and other intangible properties of the 
product (Chapman 2005), e.g. the metaphysical role of a pair of branded shoes can 
refer to it being able to boost the user’s self image. We should consider both aspects 
and properties during the product creation process in which the designers can 
translate any messages to the user through a physical product. The metaphysical 
properties of the product are often considered only after the end of the product 
creation process, during the marketing stage for advertising. 
 
We had understood that products have both physical and metaphysical roles but what 
exactly determines these roles? The roles of the products are often motivated by 
human needs. This can be affirmed by the study of Krippendorff and Butter (1984) 
which proposed that “design is the conscious creation of forms to serve human 
needs”. Another similar view by Crozier (1994) stated that “objects are regarded as 
having status and value to the extent they are identified as having been designed.” 
According to Crozier, it is possible to encode a certain perceived identity, image or 
message in a physical object (in our studies, referring to a product), and thereafter be 
decoded by an intended audience (the user). Chapman (2005) also proposed that “we 
are consumer of meaning, not matter and product provide a chassis that signify the 
meanings to be consumed”. From the amalgamation of these statements, we can 
gather that consumption preference is primarily influenced by how well a product is 
designed to have met the needs of the user and how well the product is being 
perceived by its user. As such, it is vital to have a basic understanding of human 
needs and perceptual value of a product. 
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1.4. The determinants of the product’s role 
 
1.4.1. Understanding human needs 
 
Bonapace (2002) derived a hierarchy of user needs related to product interactions. 
Adapted from Maslow (1970) and Jordan (1999), the 4 levels of user needs to met 
are firstly safety and well-being, secondly functionality needs, thirdly usability needs 
and lastly pleasure as illustrated in Figure 1.1. As each of the lower level of needs is 
being fulfilled, the user will aspire to move up to the next level of needs. This also 
suggests that with every level of needs achieved, the role of the group of products 
which represents each level will also change according to the user’s inert desire. 
Bringing it into the context of this research, the study by Bonapace gave a glimpse of 
the various levels of ‘characteristics’ and qualities related to human needs that can be 




Figure 1.1 Hierarchy of user needs when interacting with products 
(Source: Bonapace 2002) 
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Products possess qualities to fulfill the user’s needs. This is often achieved by 
intentionally designing the products to reflect our aspirations, motivate our 
expectations and to interpret our circumstance. However how can these qualities be 
perceived? This will be addressed in next sections. 
 
1.4.2. Understanding a product’s perceptual value - perceived affordance 
 
The ways in which products are perceived determine whether it had met the needs of 
the users. Here, the concept of affordance is introduced by Norman (1988) as:  
 
“the term affordance refers to the perceived and actual properties of the thing, 
primarily those fundamental properties that determine just how the thing could 
possibly be used.”  
 
Norman also argued that “affordances provide strong clues to the operation of 
things.” A product’s perceptual value is a result from users' mental interpretation 
of things, which are based on their previous knowledge and experience (Norman 
1988). A more detailed study of a product’s perceptual qualities from the point of 
material culture will be provided in Section 2.3 where the study of design with 
material culture will be undertaken. 
  
These determinants of the product’s role establish the use of product as a vital 
transmission media, i.e. communicating and fulfilling our needs. With this, let us 
consider current design studies and prevalent practices. 
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1.5. Identifying Design Directions, Gaps and Opportunities in Current Design 
Studies and Practice 
 
The product creation process revolves around three interacting entities namely the 
producer (or the designer), a product and the user (or the consumer) as shown in 
Figure 1.2. This relationship generally formed the basis of many design studies and 
approaches to design practices. 




Figure 1.2 Interacting entities during a product creation process 
(Adapted from: Crilly et al. 2004, p551) 
 
Traditionally, the topic of design had always been approached from an inward-out 
perspective, i.e. design teams often break down the design process into individual 
entities (or stages) and attempt to develop design methods based on these entities. 
With reference to the three entities, Figure 1.3 shows a simple illustration of design 
studies, issues and methods which were generated from an inward-out perspective. 
Here, different thoughts from producer’s point of view, product’s point of view as 
well as the user’s point of view can be derived and these thoughts will be address in 




Design for Manufacture 
Design for Environment 
Design for Safety 
Design for Assembly 
Design for Reliability 
Design for Serviceability 
(Bralla 1996) 
Product: 
Geometry & Dimensions 





Clarkson 2004)  
User: 
Design for Emotion 
Design for Experience 








Design for Identity 
Design for Point of Sales 
 
Figure 1.3 Design studies, issues and methods derived from single entity. 
 
1.5.1. Identifying Observations and Knowledge Gaps 
 
1. From the observation in Figure 1.3, we can observe several trends were 
initiated based on the amalgation of design rudiments as derived from each 
entity of producer, product or user. Employing these design rudiments to the 
product creation process can aid in design specialization in practice, however, 
it often fails to provide a holistic view of the entire product creation intent. 
Here, we can observe that design directions tend to focus on a single entity of 
the entire product creation process. 
 
2. Pitting these different approaches against different period of design trends in 
history, we can observe a shift of emphasis from a product manufacturing 
(producer) driven framework (1950s) to marketing brand (product) driven 
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framework (1980s) towards people driven (user) framework (2000s) (Aarts 
and Marzano 2003).  
 
3. In the course of designing for a user, the information which we obtain 
through user analysis guides the design process by “restricting the choice of 
form and setting limits within which it[the design] can be varied at will” 
(David 1972). David identified the importance and influence of direct user 
studies and how users are able to place certain requirements on the product 
creation process. With reference to the current emphasis of design trends in 
recent years, this reaffirms the importance of users in design process. 
 
4. The user forms a micro reflection of the macro society. In order to provide a 
varied and accurate understanding of the user, the study should be tackled 
with reference from the point of the society. 
 
1.5.2. Identifying Design Opportunities 
 
From the basic design entities as shown in Figure 1.2, we can deduce two kinds of 
interaction: a direct interaction between people and an indirect interaction between 
people through a product. Figure 1.4 provides a clearer illustration of these 
interactions. Likewise, the product creation process is often a system of interactions 









Figure 1.4 The interacting entities between people and objects. 
 
Approaching design from the point of interaction draws our attention on the indirect 
interaction process between people through objects. This relationship introduces two 
key areas in design studies: 
1. The first is material culture (specific from Dant 1999), which refers to the 
material aspect of culture (Reynolds, 1987). This will provide an 
understanding of the interaction between people and object.  
2. The second area of study is human personality (Bennett 1989), which 
answers the people-to-people relation and behavior.  
 
By integrating these two areas of studies, a more appropriate approach to design 
studies especially in design evaluation will be proposed. The following chapter will 
provide an in-depth understanding of these entities. 
 
1.5.3. Proposed Application of Research Finding 
 
The benefits of such studies will contribute to the design of second generation 
products. With a shorter lead time for generating the next-in-line product, this 
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contribution may prove to be an effective and rapid method of evaluating existing 
design. The study seeks to aid in evaluating the pros and cons of the first-generation 
(or current line) design that was previously launched and thus aids in providing more 
constructive feedbacks (in terms of improved clarity and communication between 
any 2 parties involved in the product creation process) which is useful to the 
generation of design briefs for the second project.  
 
Design evaluation is one of the most important yet neglected stages of the design 
process. Instead of being an aid in the initial conceptualization, evaluation is often 
perceived only as the final measurement of product success after it is launched in the 
market. The current research seeks to bridge the gap between the designer, 
manufacturer and user by increasing the appropriateness of the design evaluation to 
relate to user needs and wants prior to product creation. This is proposed by adopting 
the product character studies into the context of design during evaluation of the first 
product. 
 
Theoretically, the product creation process can be understood as a linear process such 
as task clarification, concept generation, evaluation and refinement. However, in 
practice, these stages are often approached in cycles. The nature of current design 
practice engages rapid evaluation, the creation of design brief and concept generation 






1.6. Contribution to Design Studies and Research Aims 
 
The concept of product character was introduced to allow product properties as 
identified from material culture to be employed in the product creation process. This 
is to be done in a standard which is comprehensive and can be easily understood by 
the targeted designers and user.  
 
Material culture had often been served as a basis of reasoning for current social 
consumption phenomenal such as the iMac (Press and Copper 2003). However these 
studies reveal two shortfalls. Firstly, the studies were often a direct adaptation of the 
factors known in material culture, which may not be familiar to the fields of 
industrial design. Secondly, the results from these studies were not utilized as a tool 
to aid design to be more user-focus. 
 
The contribution of the current research towards new design knowledge is namely 
 
1. In the translation of product properties as identified by Tim Dant in material 
culture into the context of design. (Note: Previous studies adopted product 
properties directly and provided only theoretical relations.) 
2. Adoption and expansion of these properties as relevant design elements in 
design studies.  
3. Utilization of the design elements to aid novice designers (design students 




The aims of this study are:  
 
1. To adopt studies from Tim Dant’s view in material culture into product 
design practice. 
2. Construct a matrix of product properties consisting of a list of relevant factors 
to be considered in design conceptualization based on product properties. 
3. Adopt the matrix as a guidance for conducting a rapid evaluation used by 
novice designers.  
4. To compare the strengths and weaknesses of the matrix to identify further 
studies with the concept of product character. 
 
1.7. Basis of Design Implementation 
 
Expounded from areas of human factors and semiotic studies which provide a 
holistic view on the user’s characteristics (Jordan 2002), the hypothetical map is 
developed by exploring the subjective factors involved in the interaction process 
between the user and the product at the point of purchase. The etymology of Kansei 
and Chisei is employed as the basis of this interaction (See Section 1.9.). Properties 
of objects based from Tim Dant’s material culture in the social world will provide 









“The role of design in forming our ideas about [gender] power relations often 
remains invisible, while at the same time it makes them concrete in the everyday 
world of material goods.”       
(Walker 1983) 
 
Very often the roles and effects of a tangible object are intangible. Walker (1983) 
gives us a hint that though design may not seem to be ostensibly changing our 
society, its presence can be felt ubiquitously. Everyday the products that we use, the 
environment that surrounds us had shaped our thoughts and placed certain 
stereotypes in our mind. These products carry messages and these messages are often 
communicated to the user. 
 
Every product is built from many variable facets which ultimately give the product 
its personal and individual character. By stripping the product to its very core, we 
attempt to identify the specific attributes that constitute to the product character and 
thereby generating a schematic of basic design elements. 
 
The aim of this paper can be achieved through two ways. The first is to conduct a 
study which will attempt to discover the factors that will shape our mental 
stereotypes in products. The second fold is to develop these factors into basic design 
elements to be employed as a reference to aid design evaluation. 
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The result of this study will be the generation of a product character map based on 
the different design elements, which will be adopted as guidelines to evaluate 
existing products and identify specific areas of improvements. 
 
1.9. Principal Argument 
 
“Products are often instinctively perceived, and product choice is rarely just an 
exercise in logic.”        
(Macdonald 1998) 
 
Given the same context, exact product specifications and similar price offering, what 
is the reason that governs a user’s choice of purchasing one product from the other? 
From Macdonald’s (1998) quote, we can suggest that the purchasing option of the 
user could ultimately depend on how a product is being perceived and reasoned at 
the point of purchase. 
 
During this interaction process, the human mind perceives and processes information 
in two ways which can be explained by “the etymology of Kansei and Chisei” (Lee 
et al. 2002) shown in Figure 1.5.  
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 Figure 1.5 The etymology of Kansei and Chisei interpreted through Chinese 
characters. 
(Source: The etymology of Kansei and Chisei (Lee et al. 2002)) 
 
Kansei interprets through senses whilst Chisei interprets through logics. Both ways 
of interpretations are crucial in the encoding and decoding of meaning during a user 
and product interaction process.  
 
Figure 1.6 defines the construction of a visual domain between the product, designer 
and buyer. The product acts as an information transmitting channel between the 
designer and user. We can observe the thought process in which the product is 
designed and interpreted. Through the understanding of this interactive visual 




Figure 1.6 The interactive visual domain  
(Adapted:  The etymology of Kansei and Chisei (Lee et al. 2002)) 
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1.10. Working Hypotheses 
 
One of Jordan’s (2002) outcomes in his investigation of product personalities states 
that product personality was meaningful and was perceived in a consistent way. In 
order to build an appropriate matrix for design, the following working hypotheses are 
identified to heighten comparison consistency: 
 
1. Every product consists of a number of character attributes which gives the 
product its own character. 
 
2. Different group of products has their own specific and distinct product 
attributes. 
 
3. The character attributes of a product are built into the product by the design 
team with reference to the needs specified by the users or identified via 
consumption behavior. This is known as the encoding process. 
 
4. The purpose for consumption arises from the level in which the needs of the 
user are fulfilled by the specific and distinct character attributes of each 
product. The process in which these character attributes are identified and 






1.11. Scope of Study and Limitations 
 
The scope of research as defined in this study is in the field of industrial and product 
design, specific to the discipline of consumer product design. The key product group 
in this field is consumer electronics due to its rapid product generation nature. 
 
There are also various perspectives and study based in material culture but the most 
relevant study to this research will be based on the study of product properties 
identified in Tim Dant’s view from material culture in the social world. 
 
The following limitations to the research should also be noted: 
 
1. The intended users to adopt the use of the product character matrix are novice 
designers engaging in rapid evaluation and conceptualization in their work. 
 
2. The intended stage during the product creation process in which the matrix 
should be applied is the evaluation stage of the first generation product 
 
3. The matrix does not serve as a method to achieve product innovation or 
product success but to be applied as a tool to aid and support designers in 
design evaluation and as a basis of communication with various entities 





Affirming Research Intent 
 
To provide a general consensus and credibility of this research, an initial survey is 
undertaken. The questions generated seek to examine the influence of product 
properties over their purchasing reason. (Refer to Appendix I). 
 
31 users and 32 designers were tasked to complete an online questionnaire to 
discover whether the products which they owned reflect part of their character or 
personality. The replies generated reflect that 90.32 % of the users and 96.88 % of 
the designers agreed that the products they owned reflect part of their personal 
character.  
 
The response also suggested that there is substantial influence of product’s properties 
over purchasing options. With this, background studies were undertaken to provide a 
broader understanding of design studies and issues revolving around product’s 
properties. This will be discussed in the next chapter. 
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After establishing the role of a product as a media of interaction and the influence of 
product properties on purchasing options in Chapter 1, the concept of product 
character and background studies revolving around it will be introduced in this 
chapter. 
 
What is a product’s character? How can a product’s character influences buyers’ 
perception? What are the factors that influence it? This chapter will provide answers 
of these questions by exploring the areas related material culture, the social world 
and consumption behavior. The relevance of a product’s character to a design 
process during practice will also be discussed. 
 
This chapter seeks to - 
 
• introduce the basis and concept of product character, 
• provide an understanding of the relationship between material culture and 
design, 
• provide an understanding of user consumption behavior, 





2.2. Introducing Product Character 
 
Janlert and Stolterman (1997) define character as  
 
“a coherent set of characteristics and attributes that apply to appearance and 
behavior alike, cutting across different functions, situations and value systems- 
esthetical, technical, ethical- providing support for anticipation, interpretation 
and interaction.”  
 
They suggested that a subject’s character helps us to understand and relate to them. 
This definition proposed that by designating a character to any subject, inter-subject 
interpretation and interaction can be enhanced. 
 
 
Figure 2.1 Character systems in a product interaction channel 
 
The shaded area in Figure 2.1 indicates the character of each entity. The designer and 
user are actual living entities with an already in-built character or perceived 
personality of their own whereas the product is regarded as a living entity with an 
assigned character. By introducing a character to the product, we attempt to aid the 


















the product acts either as a channel of information transfer between the designer and 
user or it is the information itself.  
 
There are many factors or attributes that make up a character (Janlert and Stolterman 
1997) and these factors may occur in layers as indicated by Chapman (2005) as: 
 
“material consumption operates on a range of experiential layers; consumers 
mine these layers, unearthing meaningful content as they steadily excavate 
deeper into the semiotic core of an object. Designers must weave intricacy 
amongst the layers of an object in order to optimize the sustainability of this 
meaningfulness.”  
 
The next few sections will discuss the basis and background study revolving around 
product character by understanding the relationship between design with material 
culture and consumer behavior. 
 
2.3. Material Culture, Product Perception and Interaction 
 
Material culture refers to the material aspect of culture (Reynolds 1987). It consist of 
tools, weapons, utensils, machines, ornament, art, buildings, monuments, written 
records, religious images, clothing and any other ponderable objects produced or 
used by humans (Quimbly and Harrison 1968). All objects are part of a material 
system (Reynolds 1987) and are social agents in the sense that they extend human 
action and mediate meaning between humans (Dant 1999).  
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“Products are often instinctively perceived, and product choice is rarely just an 
exercise in logic.” 
(Macdonald 1998) 
 
Given the same context, exact product specifications as well as similar price offering, 
what is the reason that governs a user’s choice of purchasing one product from the 
other? Macdonald (1998) introduced the notion of a user’s subjective response in 
making a product choice. He further stated the importance to understand the 
subjective factors which influences these choices, however, his study dealt with the 
aim of providing a common language between a human factors’s professional and a 
product designer. The initial notion of developing a set of subjective factors 
influencing product choice has been affirmed and demonstrated by the online 
questionnaire in the previous chapter. Instead of looking at these factors from the 
human factors point of view, the current study seeks to provide a perspective from 
the intrinsic qualities of the product. The field of material culture provided the study 
with a wider option by suggesting studies in product properties.    
 
Achieving a good understanding of material culture will provide a different 
perspective to product design. Fulton (1993) indicated that  
 
“products and environments can enhance the quality of our physiological 
experience and to achieve it, we need to explore new ways of learning about 
people in dynamic interaction with products and new ways of implementing what 
we find out.”   
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The studies of Macdonald and Fulton reflect the value of the interaction between a 
user and an object or a product. In order to understand this interaction process, we 
need to be introduced to the concept or various ways of interpretation within the 
interaction system.  
 
Woodward (2001) identified that there are two principle perspectives in the way 
consumer products or objects are being interpreted in which either should not be 
mutually exclusive from the other. The first is 
 
“based in semiotics, which emphasizes the ability of objects to represent or 
signify something in social discourse; the other in cultural anthropology, which 
focuses on what people do with objects and the ways in which objects are 
culturally embedded in social relations.”  
 
We can clearly identify that one deals with the basic product property whilst the 
other focuses on the interaction between the product and the user. 
 
More then just fulfilling functional needs, products play an essential role in providing 
pleasurable, emotional, sensual and expressive experiences (Macdonald, 1998; Press 
and Cooper, 2003). Chapman (2005) indicated that “we are consumer of meaning, 
not matter and that product provide a chassis that signify the meanings to be 
consumed.” In order to influence a user’s product preference or satisfactoriness, 
there is an involvement of an encoding (designer-product) and a decoding (product-
user) process. There are many factors which govern the process and these factors are 
subjective to each individual and product groups. The next section identifies such 
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factors in the field of material culture from the point of the social world and 
introduces how its product properties can be adopted in product design.  
 
2.4. Introduction of Product Properties 
 
Tim Dant (1999) constructed theoretically the six properties of any objects which 
provides these objects their roles in material cultures, specifically from the social 
point of view, namely: 
 
1. Function - The object extends or enhances the human physical action of its 
user. 
2. Signification - The object signifies the social group membership of its user. 
3. Sexuality - The object arouses its user or others or both, as a sign from a 
code indicating sexual action, identity and interest, through bodily display, 
sensuality or substitution.  
4. Knowledge - The object delivers knowledge to its user by storing simple 
information or a synthetic understanding of some aspect of the world. 
5. Aesthetics - The beauty or form of the object directly moves the emotions of 
the users by representing pure values. 
6. Mediation - The object enables or enhances communications between 
humans. 
 
These 6 properties basically serve the parameters for the interpretation process (for 
the user) especially with reference to cultural anthropology, in which it provides 
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evidence in the way an object or a product can be culturally embedded in social 
relations. 
 
The study of such properties can be beneficial to design practice when adapted 
appropriately into the context of design especially even before the conceptualization 
stage. An example of how these properties are applied in the explanation of the 
product success of the Apple iMac and iPod is being discussed in the next section. 
 
2.5. Alternative Perspective of Product Perception  by Application of  Product 
Properties - The Basis of Product Character 
 
Press and Cooper (2003) applied these six properties to the design of the Apple iMac 
computer and concluded that the computer provides different experiences through 
these six properties. It was also expected that most consumer electronics displays all 
of these properties as identified like the iMac. To provide a clear illustration of the 
benefits of properties as compared to existing design studies, and to provide a 
different perspective to design evaluation, Figure 2.2 attempts to provide similar 
explanation of factors suggested in material culture to a more commonly known 
consumer product - the iPod. 
 
With reference to Figure 2.2, the left column provides the view for the properties of 
the iPod from the point of material culture whereas the right column is based on 
Crozier (1994) interpretation of design and consumer responses which reflects the 
studies often adopted by designers alike. With reference to the right column, the 
elements of form, function and meaning seeks to generate aesthetic impressions, 
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semantic interpretations and symbolic associations for and from the user. In the 
context of the iPod, user may look at it and find it visually attractive aesthetically, 
interpret the functions from the scrolls and associate certain emotions such as joy and 
pleasure with the design. However these descriptions proves to be too broad at times 
and it is difficult to generate a single few or an isolated factor which can offer more 
detailed explanation to consumer product influences. 
 
Function: Extends human 
physical action. 
Mediation: Enables 
communication bet. people. 
Knowledge: Delivers 
knowledge to the user 
Signification: Signifies 
social group membership 
Sexuality: Arouses its user 
or others or both 
Aesthetics: Induces emotion 
and experience by the 
beauty of its form 
Form: Aesthetic Impressions- 
People may look at an object 
and find them visually 




objects are often functional 
device that operate in some way 
to perform the task for which 
they are used. (Avital, 1992) 
Meaning: Symbolic 
Associations- Products may 
invoke thoughts feelings and 
associations which the user 




Figure 2.2 The properties of the Apple iPod from the point of material culture and 
design 
 
From the material culture viewpoint as illustrated in the left column, the IPod’s 
function extends at least one of the user’s physical actions by providing an 
alternative to enjoy mobile music. Instead of lugging pack of music discs, the songs 
can be stored within the player. The concept of mobility is introduced by 
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understanding the property of function as an extension of the user’s action instead of 
the traditional definition of function as the technical configurations of the player. 
 
Through its signification, the Apple IPod users may identify themselves with other 
users who may deemed themselves to be techno-savvy or belonged to the Apple cult 
group. This understanding can allow designers to look beyond the design of a 
physical product into a macro system of how social acceptance can boost the sales of 
the product ultimately. 
 
By sexuality, the IPod’s distinctive ‘sexy’ styling may act as a fashion accessory to 
enhance their owners’ self image. The awareness of this property introduces an 
attempt to understand the user as a sexual being and how this can be adopted in 
design conceptualization. 
 
The property of knowledge in this case provides an impartation of information 
through music and the most recent Podcast, where videos can be added and viewed 
on the IPod. This is often an intangible property in terms of value-add that is able to 
draw the designer’s attention to design more than just the physical qualities of a 
product. 
 
The iPod stood out in the portable music player market by possessing strong 
aesthetic properties. This is probably the most basic property that will be dealt with 
in the creation of any product. 
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Finally, in terms of mediation, the iPod is related to a bigger system of iTunes, which 
provides the alternative of music purchase and sharing with other users. Mediation 
introduces the concept of ‘relatedness’ which links a designed product to a largely 
system. 
 
Just by adapting these six properties of product from material culture, we are able to 
expound a wider and varied way of product design conceptualization as compared to 
Crozier’s study. The initial impression of product properties seemed to be just an 
explanation of the benefits of a product which can only be applied during the point of 
purchase through advertising and marketing. However such understanding is crucial 
during the design stage as well, as the designer will be able to understand the reasons 
behind why certain product purchase choices are considered by user. 
 
Here we can observe a connection between the object properties and the design 
elements of form, function and meaning. The description of iPod from Crozier’s 
point provided us with three general descriptions of design elements. The factors 
from material culture can actually offer designers with a much wider perspective on 
Crozier’s point, focusing on the product itself. As such, this adoption can provide us 
with the option of increasing the designers’ spectrum to more basic design elements. 
More than just providing experience and descriptions, these properties can and will 
be further developed and introduced to the design process to form the basis of 
product character. 
 
In order for this to happen, we need to take a look at another vital entity of the 
product creation process - the user. 
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2.6. Understanding Design and Consumer Behavior 
 
The American Marketing Association defines consumer behavior as “the dynamic 
interaction of affect and cognition, behavior, and environmental events by which 
human beings conduct the exchange aspects of their lives.” (Bennett, 1989)  From 
the definition, we can identify a few concepts in consumer behavior. It involves a 
dynamic (evolving) interaction of affect (feel) and cognition (think), behavior 
(behave), and environmental events (context) which eventually lead to conducting 
(execution) an exchange (adoption) of consumer’s life. 
 
The first few keys of evolving, feeling, thinking, behaving can be investigated by the 
study of human personality which will give a prediction to the consumer’s action (the 








Figure 2.3 The prediction of a consumer’s action through personality 
 
The consumer possesses a certain personality which accounts for his/her behavior 
and this in turn results in a specific action. As such, the understanding of personality 




Cattell (1965) defines personality as ‘that which permits a prediction of what a 
person will do in a given situation’. A good understanding of user’s personality 
allows designers to rightfully identify the user needs and thereby boosting sales. The 
study of personality is often applicable only during the advertising and marketing 
stage where there is a direct interaction between users (buyers) and products during 
the point of sales. It is till recent years with the emphasis on user-centered design that 
much prominence is given to the study of human personality and consumer responses 
as applied in the design process such as in product development (Reilly et al., 2001), 
product form design (Hassenzahl 2005) and even to create product attachment 
(Govers and Mugge 2004) 
 
There are many approaches to the study of human personality but the approach 
which is the most relevant to our area of study is the traits approach. Two of the most 
accepted and stable study of the human personality (adapted from Burger, 2004) are 
identified and discussed in Appendix II. 
 
The understanding of personality often aids in how a product can induce the 
purchasing option of the consumer, which is directly related to the product creation 






2.7. Understanding the Design Process 
 
Many conventional design theories and practices follow a systematic procedure in 
product creation which revolves around a basic structure of design processes. Two 
common design processes will be introduced in this research. The first by Jones 
(1984) is a systematic design process in which the design process is only associated 
with design methods and thinking related to product creation. This approach is often 
adopted by novice designers or product engineers as it is a straight forward process, 
communicating the essentials skills required to achieve product creation. The second 
process by Archer (1984) is an integrated process in which other external factors are 
considered together with the design process. Archer provides a more holistic view on 
the design process and his study will be more relevant to design practice where 
external influences are evident. One of the benefits of this research is to move the 
novice designers thinking towards product creation from Jones approach to Archers 
approach subtly.   
 
The processes highlighted by Jones generally contain three basic stages namely, 
analysis, synthesis and evaluation as illustrated in Figure 2.4. 
Analysis Synthesis Evaluation 
 
Figure 2.4 Basic structure of systematic design methodology 
 
With reference to Figure 2.4, a basic design process follows the structure of analysis, 
synthesis and evaluation respectively. As adapted from Cross (2001), the description 
of the three stages are described as: 
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Analysis: the listing of all design requirements and the reduction of these to a 
complete set of logically related performance specifications.  
 
Synthesis: finding possible solutions for each individual performance specification 
and building up complete designs from these with the least possible compromise. 
 
Evaluation: evaluating the accuracy with which alternative designs fulfill 
performance requirements for operation, manufacture and sales before the final 
design is selected. 
 
Archer (1984) offered us a more detailed model in which these processes can be 
carried out. His perspective offers interaction with external entities such as market 
analysis, information from the clients and designer’s competence in terms of training 
and experience etc., which are not evident in the design process.  
 
Figure 2.5 illustrates the design process as presented by Archer (1984). Archer 
included six types of activities namely: 
 
1. Programming - establishing crucial issues and proposing a course of action. 
2. Data Collection - collecting, classifying and storing of data. 
3. Analysis - identifying sub-problems, preparing performance for design 
specifications, reappraising proposed program and estimating. 
4. Synthesis - Preparing outline design proposals 
5. Development - developing prototype designs, preparing and executing 
validation studies. 
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6. Communication - preparing manufacturing documentation. 
 
Archer also summaries these processes into three broad phases: the analytical phase 
which includes the programming, data collecting process, the creative phase which 
includes the analyzing, synthesizing and development stage and finally the executive 
phase which focuses on the communication process. Table 2.1 shows a brief 












Figure 2.5 Archer’s Model of the design process 
(Source: A breakdown of basic design procedure, Archer (1984) in Developments in 
Design Methodology, p.64) 
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Table 2.1 Archer’s three phase summary model of the design process 
Phases Activity Task 


















 (Adapted from Cross, 2001) 
 
The design process which was broken down into three phases by Archer in Table 2.1 
provides directions for the expansion of the tasks involved. Though this is not the 
ultimate list of task and activities involved, Archer provides us with a basic structure 






2.7.1. Differences in Design Process between Theory and Practice 
 
Design process in theory is often portrayed as a linear process, e.g. from the creation 
of design brief to design conceptualization to prototype making to evaluation etc. 
However in practice, such process are either concurrent or in cycles. Especially in the 
design of second-generation product, the information derived from evaluation is vital 
to the creation of the design brief. The next section will discuss on the importance of 
the two commonly phases in the product creation process. 
 
2.7.2. Understanding of Evaluation in Design Process 
 
A design process involves communication between various design activities. These 
communications were not easy and were often engaged in an exchange of 
information between people with different level of understanding, background and 
perspectives in design (Souder and Song, 1997; Walker, 1990). From the 
understanding of the design process made by Archer in Figure2.5, we can observe 
the concurrent occurrence of design activities.  
 
Designers in practice often engage in an activity called evaluation, which formed an 
integral part of their work (Gregory, 1982). Evaluation serves as a fundamental 
activity in which designers often adopt as a means of measurement or comparison 
between alternative ways of doing things. It can either be in the form of 
mathematical figures in which their decisions are based on calculated figures or in 
value judgments in attempts to derive sense and meanings from feedbacks. It can 
qualitative or quantitative in nature, though an inclination towards the latter is more 
 36
evident in design studies. It should be noted that design evaluation does not take 
place only at the latter stage of the product creation process but vital at every stage of 
the design process. 
 
Gregory (1982) also mentioned that within the realm of design work, our synthesis 
and evaluation are rather like breathing which provides a fundamental activity which 
usually goes on subconsciously. More than often, designers adopt a form or ways of 
evaluating at every stage of their design work.  
 
To illustrate the role of evaluation, we can observe how the evaluation process can be 
involved in the creation of a design brief. 
 
The design brief is introduced by Archer as one of the external entities of the design 
process; we can see that it is related directly or indirectly to five out of the six design 
activities mentioned. The importance of the design brief lies in its ability to shape 
and keep the final design to the client’s intention. Studies have shown that: 
 
“the nature of the design brief is of great importance to the success or otherwise 
of the final design work. It had also shown that a designer needs a great deal of 
information/ market intelligence, both overt and tacit, in order to produce an 
effective solution for the client.” 
 (Press and Cooper, 2003) 
 
However, what elements contribute to a good design brief? Press and Cooper (2003) 
state that a design brief should contain at the minimum the following information: 
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1. Background to the company. 
2. The design problem. 
3. Design specifications and product attributes. 




The six points illustrates the structure and content of a standard design brief which 
relies heavily on the Chisei domain (refer to 1.9) of an interaction process. The value 
and direction to which these data are imputed often rely on quantitative data. The 
role of evaluation in this case seeks to provide quantitative point of reference such as 
numerical and statistical data obtained from previous product sales, company history 
etc., which aids in the Chisei nature of the design brief. 
 
On the hind side, we can observe that design brief are not drafted merely based on 
statistical date and numerical values. The Kansei domain in creating brief is 
considered though image-based techniques in which the following benefits may be 
achieved (adapted from Anjum et al., 1998): 
 
1. Clarify the nature of the questions/ statements in the design brief. 
2. Enhance the communication between respondent and researcher. 
3. Enhance the validity of data. 
4. Effectively used for product evaluation. 
5. Providing information on the intangibles. 
6. Aids in visualizing a specific situation. 
 38
Besides its ability to provide quantitative measures, evaluation can provide 
qualitative yardstick in terms of feedbacks, guidelines and value judgments which 
aids in the Kansei domain of design brief.   
 
2.8. Concluding the Background Studies 
 
“Products evolve as a result of various factors such as changing customer needs, 
improved manufacturing methods, new technologies, legal and regulatory policy 
changes.” 
 (Rajan et al., 2004).  
 
In order to provide a holistic view in the creation of every design project, designers 
often engage in a series of decision making which governs the direction of these 
projects. The background studies suggested several opportunities in which this study 
can be an effective tool for design studies. 
 
Design is often understood with the general concepts of form, function and meaning. 
The studies on material culture provided us with the option of expanding these 
general understanding into various product properties such as function, aesthetics, 
significance, sexuality, knowledge and mediation. By exploring these product 
properties with reference to design practice, we will be able to develop these 
properties into a set of design elements which is comprehensive and relevant to 
novice designers.  
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The first chapter suggested the general trend in which design in practice is 
undergoing, which is in user-influenced design. The background studies exploring 
the understanding of consumer behavior provided us with the notion to ultimately 
conduct a study which should firstly, involve the users and secondly, to suggest 
methods that allow designers to understand the users using a co-language easily 
understood by both.  
 
Due to the short led time designers may have for product creation, there may be 
tendencies to carry out the product creation process without considering all the 
influencing factors to designing a product. The final studies on design practice and 
evaluation highlighted the role of evaluation as a decision making yardstick in which 
key factors influencing consumer’s choice can be derived rapidly.  
 
Concluding the background studies, we can identify various gaps in design, user 
studies and design practice in which an adoption of knowledge from material culture 
can help. The understanding of product properties from material culture can be 
adopted as guidelines to gain insights to understanding consumer behavior. The next 
chapter will provide the research direction and methods adopted in this study to 








The previous chapter provides the groundwork needed to establish the use of product 
properties as a basis for evaluation both in design studies and in practice. In order to 
obtain a result suitable for design studies and practice, appropriate guidelines for the 
research methods, direction and framework needs to be drafted. 
 
What is design research? How can a research method be drafted for the selected 
topic? What is an appropriate research framework required to represent the selected 
topic? This chapter will provide the basic understanding of design research and the 
selection of research methods that will serve as guidelines to communicate the best 
possible results. 
 
This chapter seeks to: 
 
• provide an understanding of basic design research, 
• construct the research model, direction and framework, 
• provide the general research direction of topic, 






3.2. Understanding Design Research 
 
Frayling (1993/4) identified three distinction in design research namely research into 
art and design, research through art and design and research for art and design. 
Research into design is based on conventional and traditional historical studies where 
design is the object of study; research through design focuses on design as the vehicle 
of study, which acts as a means to communicates a result; research for design has the 
purpose of creating an object or system which displays the result of research and 
prove its worth (Newbury, 1996; Lunenfeld, 2003). Though this current research is 
based on the ideology of design for research, in order to grasp the nature of design 
and its relationship with other disciplines, we need to consider the traditional stance 
of design research. This is done by understanding the research studies done into 
design. 
 
3.2.1. Research into design 
 
Design in itself is a rather young discipline “and its theoretical knowledge base has 
not been extensively investigated, formalized, codified or even thought much about in 
literature created in this field” (Owen, 1994). As such designers conducting formal 
research often had to rely heavily on the research methods drawn from other 
disciplines, primarily physical and social sciences (Yen, 1999). Design research is 
still in a process of searching for its own definition though it is understood that this 
process is tied to practice and is driven by its needs (Roth, 1999). It has its own 
purposes, values, measures and procedures (Owen, 1994).  
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There are arguments that design research is neither a science nor an art (Owen, 1994), 
but in recent years, there are conceptions of design research as a social science as 
well as a liberal art at the same time (Strickler, 1999). There are varied opinions 
regarding the nature of design, for example, Stratton (1992) compiled the following 
views of designers regarding design: 
 
• Design is not art. 
• Designing is a practical art. 
• The designer in an essence an artist. 
• A designer is a problem solver… We are not artists. 
 
By engaging in an argument like this will prove to be unnecessary in this research, 
the more important issue is  to compare and understand the differences or to observe 
the similarities between design and other research disciplines as shown in Figure 3.1 
and Table 3.1.   
 
 
Figure 3.1 A Map of Disciplines  
(Source: Owen 1994, p.2.) 
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Table 3.1 Differences in Measures and Values used in Different Disciplines  
Domain Discipline Measures Sources of Values 





  Chemistry True/ False 
Correct/ Incorrect 
Right/ Wrong 















Arts Painting Beautiful/ Ugly 
Skillful/ Unskillful 
Thought provoking/ Banal 
Culture 




Fit/ Doesn't Fit 
Work/ Doesn’t work 
Culture 
Artificial World 
(Source: Owen 1994, p.6.) 
 
Here, we can observe that design is in a field of its own but certain aspects of its 
measurements and values overlaps with other discipline like art and technology. 
Thus, designers who can exploit the power of research will help design to become a 
more well-developed discipline, acknowledging and utilizing its implicit power in 
explicit ways (Laurel, 2003). 
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The following section introduces the research model that is adopted for the current 
study and provides the guidelines which will shape the research direction. 
 
3.3. Research for Design 
 
Lunenfeld (2003) gave us a few observations of what design research generally 
meant in his text ‘The Design Cluster’ as a Preface for Design Research. These 
observations correspond to the ideology of research for design which also forms the 
guidelines to direct this design study. 
 
3.3.1. Observation 1 - Bridging the gap between theory and practice. 
 
‘Design research can fashion singularities that allow theory to morph into 
practice and come back again through the wormhole as something entirely new. 




Guideline 1:  
 
The current study should be able to form links which are able to bridge the gap 
between theoretical studies and actual practices in design. It must be able to integrate 
theory and practice to enhance the end result to be achieved. 
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One of the most consistent thinking regarding research for design throughout history 
is the link between the realm of theory and realm of practice. Figure 3.2 shows a 
generic research model in research for product design which involves the formulation 
of a theory to actual design methods used (a more detailed explanation of this model 
will be discussed in later section). Researchers for design should work 
simultaneously within these two realms (Routio, 1997). The current research should 
be able to explore prevalent studies in product properties as well as the ability to 
adopt these studies into design practice. 
  
Figure 3.2 Research Model for Generating and Accumulating Knowledge in the 
Discipline of Product Design  
(Source: Owen 1994, p.7) 
 
3.3.2. Observation 2 - Providing common understanding between different entities. 
 
‘It establishes a demilitarized zone between makers suspicious of discourse and 
critical intelligence disdainful of the negotiations between the designer and the 
client.’ 





The current study should provide sufficient background study of the selected topic to 
allow the designer as well as the client (non-designer) to understand the design intent.  
 
Forty (1986) claims that no design works unless it embodies ideas held in common 
by its intended users whereas on the contrary, the design activity is often entirely 
based on the realm of the designers. ‘Designers describe their work as if they had 
overall power, at the expense of neglecting ideology as a determinant of design’ 
(Lloyd and Snelders, 2003). 
Here, a need to allow common understanding regarding the design process or activity 
between the designers and the intended users will be much desired. 
 
3.3.3. Observation 3 - Applying a new knowledge in practice. 
 
‘Design research is a method of invention which sides with finding out rather 




The study should create a new knowledge or method of application in design study 
that is applicable to current design practice. 
 
The ultimate goal of research is building knowledge (Owen, 1994) which is 
generated and accumulated through action (Yen, 1999). As illustration in Figure 3.3, 
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there is an inter-dependent relationship between knowledge acquisition and works 
(action). A new knowledge is acquired when a theoretical finding is tested through 
application in practice. The state of object-oriented design is evolving rapidly (Wirfs-
Brock and Johnson, 1990), as such knowledge acquired should also be in a state of 
constant evolution. 
Figure 3.3 A General Model for Generating and Accumulating Knowledge  
(Source: Owen 1994, p. 3) 
 
3.3.4. Observation 4 - Adopting varied design aids and models. 
 
‘Design research will draw polling methodologies of the social sciences and the 
niche analysis of marketing surveys when it is appropriate, but as design 





This study should adopt methodologies which are distinctly prevalent to the design 
field while on the other hand, it should also adopt research methods from other 
research disciplines when the need arises. Solomon (1994) stated that  
 48
“culture is the lens through which people view products” Different societies offer 
different elements of behavior, rituals and values which influences the use of objects 
in daily life. Understanding the statement made by Solomon provides us with 
perspectives in the design of daily objects. Product creation is not a mere styling of 
an object but it encompasses many traits which reflect its user. As such, it is crucial 
to instill different points of view on design within the research matter.   
 
3.3.5. Observation 5 - Accumulating information and resources.  
 
‘The space of design research is as much like the novelist’s library or the cook’s 
kitchen as it is the scientist’s laboratory or the marketer’s phone bank.’ 
(Lunenfeld, 2003) 
 
Guideline 5:  
 
The intent of research and its findings are often subjective, in order to provide 
relevance of research intent in actual design process, there is a need to create an 
information base in which practicing designers is able to tap on. 
 
3.3.6. Guideline 6 - Considering the system. 
 
‘Design research regularly participates in the redefinition of the design process 




Guideline 6:  
 
This guideline highlighted the point of cultural anthropology in a way that it 
challenges the conventional product design. The need to consider the macro issues 
and looking at the product as part of a system rather than as a single entity is 
essential. At the rate innovation is occurring, engaging the bigger picture can prevent 
us from straying into the cycle of purposeless redesign. 
 
3.4. Research Model and Direction 
 
Based on the guidelines listed by Lunenfeld and Owen’s research model of 
knowledge acquisition, the research model for this current study is developed as 
illustrated in Figure 3. 4. The aim of the inquiry paradigm is to discover a mapping 
of product character which will aid evaluation (Guideline 1). It is necessary to create 
a visual domain between the user and the designer in the initial stage to introduce 
product character from the perspective of material culture and user’s personality 
(Guideline 2 and 3). The formulation of product character map seeks to accumulate 
necessary information to chart new design strategies (guideline 6). With the product 
character map, the design process is examined and steps will be taken to restructure 
design briefs (Guideline 5). A new knowledge will be acquired when the application 
of product character matrix is able to generate sufficient shifts within the context of a 




 Figure 3.4 Research Model for Generating and Accumulating Knowledge for Study  
(Adapted: Owen 1994, p.1) 
 
The research model will involve two realms - the inquiry and application paradigms. 
The aim of the inquiry realm is to develop a product character matrix (PCM) based 
on the initial theoretical findings from Dant’s product properties in material culture. 
This will be attempted by a few stages. The first stage involves accumulating 
sufficient studies on each of the product properties identified to gain understanding 
from the point of industrial design. Secondly, an empirical test will be carried out 
with users and novice designers to identify the commonly known terms and practiced 
properties in the purchasing and designing process. Both sets of product properties as 
identified from theory and practice will be considered to formulate the PCM. 
 
The application paradigm seeks to adopt the PCM to aid novice designers during the 
product creation process by providing a guideline to consider the specific product 
properties that relates more to the user. The first stage in application involves user 
testing through a simple workshop. By user in this case, we refer to the people who 
will be directly engaged in using the PCM- the novice designers. In order to provide 
a comparative study to gauge the effectiveness of the PCM, the designers will be 
tasked to conduct product evaluation with and without the guidelines. The final 
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evaluation of the effectiveness of the matrix will be derived through an interview 
sessions with the novice designers involved in the user testing workshop to derive 
any design implications. 
 
The following section will provide the research methods and stages involved in 
building the study.  
 
3.5. Research Methodological Framework 
 
Design methodology is the study of principles, practices and procedures of design in 
a broad and general sense (Cross, 1984). The approach which will be undertaken in 
this study likens to Jones’ (1984) intention in his method of systematic design. Jones 
aimed to provide a method which lies between traditional methods, based on 
intuition and experience on one hand, and a logical method on the other. The aim of 
the following sections is to discuss the thought processes involved and the use of 
different research methods within this study. Similarly to Jones, these methods aim 
to provide a logical analysis of methodological framework in which creative thought 
will not be stiffened.  
 
Figure 3.5 provides an overview of the ideal progression of the study and the 
methods adopted at various stages. The entire research can be divided into two 
distinct realms- the theoretical realm and the practiced realm. In order to facilitate 




1. Preliminary stage 
This stage focuses on the reviewing of current design studies to define an area 
of interest and to establish relevant research areas. Research directions are 
charted through generation of research questions. This stage is communicated 
through Chapter 1. 
 
2. Exploration stage  
This stage aims to gather all necessary information through written as well as 
practiced resources in the areas of material culture, user’s personality and 
design studies. Initial knowledge was built up to induce knowledge gaps and 
qualitative analysis of data provides deduction of research topic. This stage 
seeks to build up background studies which are relevant to the design study. 
It is communicated through Chapter 2. 
 
3. Adoption stage  
Besides drafting the research model, this stage includes the generation of a 
mapping of product character based on the information from the exploratory 
stage. The PCM will be formulated with case studies in which key phrases, 
key words and image associations related to product character will be 
identified. The final matrix will be constructed to be adopted in the next 
phase. This defines the end of the inquiry phase and the results are 
communicated in Chapter 4. 
  
4. Testing and Evaluation stage  
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Current stage involves exploration studies of prevailing design evaluation 
methods through literature reviews as well as interviews with designers in 
practice. A series of workshop will be conducted to compare the existing 
evaluation methods. The success of the study depends on the ability of the 
designers to identify relevant design elements in terms of product properties 
during evaluation. The final stage involves the formulation of an evaluative 
measure for the product properties. A study with design students will be 
carried out to test and the PCM for its effectiveness. Further studies will also 
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3.5.1. Research Population 
 
The current study revolves around two groups of subjects: the novice designers and 
users. There are various groups of novice designers involved and based on their 
experience, each group will aid in segments more related to their own field and 
experience. Each group of subjects will also be chosen based on the stage (design 
process) that is involved. More experienced designers and users are crucial in terms 
of their experience in value judgments and hence they will be approached during 
stages which are value centered than data collection stages i.e. the final workshop 
and group interview session. 
 
A) Novice Designers 
The evaluating strategy will ideally be adopted by designers in practice especially 
novice designers. The definition of novice designers in this study refer to a designer 
who is in constant touch with the design process however, they are new to actual 
product design practice. They can be specifically divided into two core groups- 
junior (first-year) design students and graduating designer students. These groups 
differ in their experience with act of designing. The value judgment from the 
graduating design students carries greater weight in qualitative studies than a junior 
design student and will be crucial in determining the effectiveness of product 
properties. However, the main drivers of the PCM will be the junior design students 
as they will have a much lesser experience in and thus, a greater reliance on external 
factors to derive design elements, i.e. they can be also referred to as consumers with 




Users are key drivers of consumption and the pattern of consumption affects the 
entire PCM. The ability of users to provide rapid feedbacks related to the design of a 
product is crucial in this study. Their participatory level revolves around the 
generation of quantitative results to alter design intentions during the evaluative 
stages (workshop). 
 
3.6. Research Methods employed in Various Stages 
 
3.6.1. Research Methods in Preliminary Stage 
 
Literature reviews in the inquiry paradigm started with resources associated with 
design studies. The ‘softer’ issues of design e.g. idea generation, design 
conceptualizing, cultural and social issues take precedence over ‘harder’ issues such 
as engineering methods or branding at the earlier stage. Literature reviews aims at 
clarifying the research topic and to identify research problem. The sources 
investigated within the study area are as follows: 
 
• Books and Journals 
• Official Publications 
• Institutional Research Documents 
• Seminar and Conference Proceedings 
• Personal Communication 
• Web- based Materials 
• Mass Media Information 
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 Involving the use of statistics (qualitative methods) within design research often 
contradicts the free and creative nature of the design process (Purpura, 2004). One of 
the key uses of qualitative methods is to confirm known entities or to handle less 
critical information (Hanington, 2003). Online questionnaires at this stage are 
constructed to verify the significance of research problem. As product character is 
closely related to user-centered design, the adoption of a questionnaire is solely to 
create an evident cause to attempt the topic. These questionnaires seek to: 
 
• Inform regarding selected topic. 
• Extract general understanding regarding selected topic. 
• Gather general consensus regarding topic. 
 
3.6.2. Research Methods in Exploratory Stage 
 
It was claimed by that new knowledge may be developed by logical reasoning, i.e. by 
inductive and deductive means (Fawcett and Downs 1992). Yen (1999) stated that 
inductive reasoning is  
 
“a process of making generalizations based on reasoning from the specific to the 
general where particular instances have emerged from the examination of 
specific events.” Deductive reasoning is “used when specific ideas are generated 
from general concepts that progress to theoretical propositions.”   
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The exploratory stage begins with inductive methods in constructing user’s 
interviews. Users at this stage are personals who will be directly related to the PCM, 
namely the designers. Interviews are employed to induce value judgments. A value 
judgment is one which is based on a set of values or a value system. Inducing value 
judgments from designers create enable the translation of each designer’s value 
system (experience, design culture, studio context, design methods) into the research. 
It is to be observed that the nature of this interview is qualitative.  
 
Ethnography involves the study of a group of people, often in depth, to test the 
ethnographer’s hypothesis (Plowman, 2003). Plowman also described them as 
descriptive and interpretive. Ethnography methods are highly detailed in their finding 
to discover motivations for developing theories. They require inductive analysis and 
logical interpretations. Within the context of study virtual ethnography is involved. 
 
Virtual ethnography as it is coined refers to ethnography that is derived from the 
Internet (World Wide Web). Mason (1999) defined it as: 
 
“A virtual ethnography is one that fully immerses the ethnographer into the 
consensual reality experienced by groups of people who use computer-mediated 
communication as their primary, and often only, means of communication.”  
 
More than the use of search engines and sites surfing, virtual ethnography focuses on 
the emergence of web resources as research tools. New technology in 
communications through the internet should rally us to rethink about culture and the 
society. Methods within this study will be extracting research information from blogs 
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and forums as they provide rapid first hand experience of design field. Conceptual 
theories can be deduced and framed at this stage. 
  
3.6.3. Research Methods in Adoption Stage 
 
The adoption stage involves the development of the PCM. An effective research 
method relevant to this study is artifact analysis. The product is the artifact of 
analysis and it is broken into different facets to generate a schematic of character 
attributes. The analysis takes the follow steps: 
 
• Identify the artifact of study. 
• Break the artifact into tangible and intangible dimensions. 
• Develop a study on each dimension. 
• Generate list of attributes based on each dimension through research done in 
literature studies. 
• Conduct further studies into each attribute. 
• Construct Product Character Matrix. 
 
Findings from artifact analysis are frequently adopted in the design of the inquiry 
studies. Empirical testing in the form of a workshop was introduced to expand the 
concept of product properties. The purpose of this workshop to evaluate the 
feasibility of the PCM to be realized into actual design elements. One of the key 
methods employed in the workshop is the use of design mapping. This is the most 
rapid way of inducing a range of related collaterals which can provide hints to 
developing into design elements.  
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3.6.4. Research Methods in Testing Stage 
 
The testing stage starts with a re-analysis of current design methods with the purpose 
of identifying the scope of application. Written resources are re-visited through 
literature reviews and the sources investigated within the study area are as follows: 
 
• Books and Journals 
• Official Publications 
• Institutional Research Documents 
• Seminar and Conference Proceedings 
• Personal Communication 
• Web- based Materials 
• Mass Media Information 
 
Another key area of this stage is to embark in comparative studies. The methods 
involved are the conducting of workshop as well as the adoption of passive 
observation. In order to provide a means for comparative studies, method used in 
this stage is passive observation within design workshops, these workshops are 
designed to obtain two sets of qualitative results, one with the aid of PCM while the 
other without. Passive observation focuses on observation of user’s (novice designer 
as users) behavioral approach while evaluating a product. The proceeding of passive 
observation observed the following steps: 
 
• Identify suitable users according to the selected designed product to this 
study. 
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• Observe users’ action during evaluation. 
• Identify key break points in study. 
• Making a study and understanding of each breakpoint. 
• Draw connection to PCM. 
 
3.6.5. Research Methods in Evaluative Stage 
 
The final stage weighs the effectiveness of the PCM. A single session of group 
interviews will be employed to evaluate the research model as qualitative measure 
will be more appropriate to the nature of the PCM. The purpose of this interview 
session is to identify in-depth reviews with the novice designers in the form of 
positive and negative feedbacks in the adoption of PCM as a guideline. The 
following chapters will communicate the research findings in greater detail. 
 
3.7. Concluding the Research Methodology  
 
It is essential for the research direction to be drafted before the communication of 
research findings to provide an understanding and basis of the research methods 
adopted. The following chapters will communicate the detailed research findings 
from the five stages. 
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The previous chapter provided the framework and research model which determines 
the direction in which this study will take. The current chapter will communicate the 
research findings from the primary stage in which several literatures and methods 
were involved in accumulating product properties to the development stage to show 
how these properties evolved with user testing. 
 
What are the preliminary drivers for the generation of PCM? How can studies based 
on a different field be adopted in the field of design? How do designers in practice 
interpret and adopt theoretical findings? The current chapter will attempt to answer 
these questions by providing an in-depth study of different product properties, their 
connotations to design and how these properties are interpreted. 
 
This chapter seeks to: 
 
• derive the conceptual framework to formulate the PCM, 
• provide an in depth understanding of each of the product properties 
identified in materials culture based on literature reviews, 
• expand the properties with web resources as well as case studies with users 
(in this case refers to both designers and consumers) to provide perspective 
from practice, 
• derive the PCM. 
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4.2. Defining the Product Character Matrix (PCM) 
 
The PCM is a generic index which seeks to consolidate the studies of product 
properties and design elements in a form which can be easily understood by its user. 
It serves two basic functions, namely as an indicator and a translator. As an indicator, 
the matrix will list the entire spectrum of product properties and design elements. 
The description and definitions of the various entities derived from the study of 
product properties will be communicated to the novice designers through this matrix. 
This enables the user of the matrix to have a holistic view of the various factors 
which has an influence over the product creation process. It also allows designers to 
identify the specific design elements which are more likely to influence product 
choice and the design process. The second function as a translator allows designers 
and consumers alike, to translate and relate design terms in a language common to 
both. This is vital in the product creation process as having common understanding 
of consumer product preference will allow designers to interpret the design 
influences rightfully. 
 
In order for the matrix to achieve these two functions, it is essential to construct a 
conceptual framework that will stir us in the appropriate direction. The next section 
will provide us with a generic understanding prior to how the PCM can be 






4.3. Generic Understanding of PCM Formulation 
 
With reference to Figure 4.1, the initial understanding of product character was 
derived from the introduction of product properties as mentioned by Tim Dant 
(1999) (See Section 2.4). After the identification of properties, the next stage 
involves the definition of each of the properties as understood from the perspective 
of material culture, design studies and related fields. This is followed by an empirical 
test of virtual ethnographic study with consumers and designers to derive related 
terms relevant to design studies. All these terms will be analyzed to identify relevant 






























Figure 4.1 Generic Formulation of PCM 
 
4.4. Conceptual Framework of Product Character 
 
The conceptual framework as shown in Figure 4.2 provides the direction in which a 
viable matrix of product properties should be adopted. Ultimately, the aim of the 
PCM is to act as a guideline to improve existing products by providing a systematic 
approach in the identification, communication, evaluation and proposal of new 
design changes. The key to achieving this aim is to improve the communication 
between different entities during the process.  
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The PCM will be most effective in design projects with a short lead time to market 
launch. This includes design projects which relate to redesigning or the design of 
second (or next) generation products. As illustrated in Figure 4.2, the first step to 
approach a design project is to identify the various product properties which are 
suggested for change. It should be noted that the user will still be regarded as the 
initial point of reference in which user feedback will be communicated to the novice 
designers for proposing new changes in the next designs. Novice designers, who are 
likely the key drivers of the design project, should derive design suggestions and 
implementations from these feedbacks. 
 
Figure 4.2 Conceptual framework of product character 
 
Figure 4.2 revealed different entities involved in the design process. In order to 
improve communication between the entities, there is a need to improve clarity of 
thoughts and provide a common understanding of different design elements (in terms 
of product properties) which will be involved. The following sections will provide 
 66
the different understanding of the each product properties as identified by Dant 
(1999) from various fields and will seek to define/ redefine the properties. 
 
4.5. Identifying product properties from material culture 
 
There are six basic product properties as mentioned by Dant (1999) shown in Figure 
4.3, however these properties can only be adopted as an initial proposition of the 
final PCM as understanding and interpretations of terms differs from different scope 
of studies to another. In order to provide a common understanding of product 
properties, various definitions and understanding of each property will be identified 
and their relevance to design studies will be discussed. It should be noted that the 
different definitions and interpretations selected in the following section are not 
exhaustive of all existing definitions but it serves as a good representation for the 
property from commonly known/ accessed sources. Redefinition of properties which 













Figure 4.3 Product properties adapted from material culture 
(Adapted: Dant 1999) 
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The outcome of this study seeks to provide a general understand of product 
properties and to propose a series of key words related to properties which may not 
be commonly or easily understood. Before each of the properties are being defined 
and interpreted, the following section introduces the development techniques and 
suggestions to provide a holistic approach to understand common consumer and 
designer language. 
 
4.6. Definitions, Development and Interpretations of Matrix 
 
There are many sources in which each of the product properties can be understood, 
however the selection of these sources will be narrowed down to three areas due to 
their relevance to the study, namely definitions from material culture, online 
resources (mainly Wikipedia) and a conducted workshop in which key phrases, key 
words and image perceptions are identified. 
 
Definition of the product properties should be derived from written resources, 
commonly accessed databases and actual understanding in practice. The basis of this 
study, material culture (specifically from Dant’s proposal) will provide the initial 
source of defining the product properties. This is to provide a different perspective in 
definitions in which the users (consumers) are considered. However, due to the 
evolving nature of users, objects and designers, written resources from print can only 
provide us with a limited perspective of understanding each property in terms of the 
currency of time. 
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The second source seeks definitions derived from commonly accessed online 
databases. It is crucial to recognize the power of the masses to propose definitions. 
Online dictionaries due to its relevance to the current media centric society and open 
sourced nature are selected to provide the second perspective of defining product 
properties. Two online dictionaries- the Merriam-Webster Online Dictionary and 
Cambridge Dictionaries Online, were selected to provide general point of view and 
significant differences can also be identified. Definitions from the Wikipedia will 
also be included as a source of reference. 
 
The final source of definitions is derived from a series of workshops in bid to collate 
inputs from the actual intended user of these study- the novice designers. Although 
written materials in print and on the web can provide us with a good understanding 
of each product properties, there is a need to generate the “first impressions” or the 
general understanding of each term without any reference to any sources. A 
workshop which seeks to identify key phrases, key words and image perceptions (in 
terms of products and random images) of each term of the product properties, was 
designed. The questionnaire adopted in the workshop can be referred to in Appendix 
III. In order to suggest text and images relations that are relevant to consumers alike, 
it is vital that the novice designers selected for this workshop do not possess too 
much experience in design education. The ideal group of novice designers should be 
one with minimal knowledge and even gender ratio. This was achieved with the help 
of a local design institute who availed their first year design students for this 




The details of the participants are as follow, 
Institute: Singapore Polytechnic, School of Design 
Number of participants: 40 
Age range of participants: 17-18 years old 
Male: Female gender ratio: 1: 1 
Design experience: First year design students 
 
The workshop was conducted to the group of participants working in pairs. It is 
designed with three key tasks in mind, 
 
1. The participants were teamed up in pairs (i.e. 20 groups). Each pair consisting 
of a male and female participant. 
2. Each team were tasked to define the various product properties as proposed 
by Dant from material culture, without referring to any external sources that 
may provide definitions for each of the properties.  
3. The first task requires the participant to define each of the product properties 
in short phrases. These phrases are to be defined or described in a language 
most common to them. The purpose of this task is to gain a general 
understanding of each of the term from the perspective of the novice 
designers. This proves to be critical as each of the properties will be redefined 
and developed into various design elements to be assessed by them. 
4. The next task assigned was to identify a couple of single keywords related to 
each specific product properties. The purpose of proposing various related 
keywords is to divide each phrase and definitions provided by them into 
smaller segments easily assimilated by the user of the matrix. One of the aims 
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of the workshop is to identify 3 design elements which are related to each 
property such that it can be perceived and interpreted by designers. The 
collation of these key words will provide several options to identify the 
elements. 
5. The final task requires the novice designers to provide image reference from 
the internet to each of the term and to state why the particular image was 
chosen. We have understood the duo perceptive qualities (Kansei and Chisei- 
imagery and logics interpretation) from the earlier chapters and image 
associations can provide an alternative way of understanding of each product 
property in a visual way. This is especially relevant to terms which are more 
difficult to define with words. 
 
The following table collates the various definitions and findings from the workshop 
(The original questionnaire adopted in the studies can be located at Appendix III). 
 
Table 4.1 Collateral of various product properties definition 
Product Properties Definitions and Interpretations 
Material Culture: 
The way in which an object extends or enhances the human 
physical action of its user.  
Function 
Merriam-Webster Online: 
The action for which a person or thing is specially fitted or 
used or for which a thing exists: Purpose.1
Cambridge Dictionaries Online: 
                                                 
1 http://www.m-w.com/dictionary/function 
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In engineering as well as in common parlance, function 
denotes the property of something, and which is used/ applied 
for an objective/goal/purpose/scope.3
Short Phrases: 
• The uses of products 
• What a product can do or achieve 
• The ways and options to use a product 
• How a product is being used 
• User friendliness 
• How an object operates 
• Purpose, meaning, task, instructions 
• Actions of a product 
• How to use 
• The ability to work when needed 
• What it does and how it serve the user 
• What can a device do 
• The quality of a product 
• Uses 
• The a device works 




• How something operates 
• Features 
• User’s choice of products 
• The action or activity proper to a person 
• The purpose for which something is designed to exist 
Keywords: 
• Usage (8 mentions) 
• Uses (7 mentions) 
• Operations (4 mentions) 
• Action (3 mentions) 

























The beauty or form of the object directly moves the emotions 
 pure values. of the users by representing
Merriam-Webster Online: 
A branch of philosophy dealing with the nature of beauty, art
and taste and with the creation and appreciation of beauty; a 




specially sight; a pleasing appearance or effect: Beauty4
cribes an 
bject or a work of art that shows great beauty.5
osophy, and is closely 
 the philosophy of art.6
: a particula
taste for or approach to what is pleasing to the senses and
e
 
Cambridge Dictionaries Online: 




The study of sensory or sensori-emotional values, sometimes 
called judgments of sentiment and taste. Aesthetics is a sub 




 color of the product 
auty 
rt hrases 
• The appearance of the product 
• The curve, shape and
• Emotions to be





• Loving made 
• The first impressions 
nd, emotions, form and colors 
 product 
elings and emotions 
ial used 
ght 
ant to the eyes 
• Appearance 
• Eye pleasing 
• The study between mi
• Features of a
• Uniqueness 
• Stays beautiful even at second glance 
• How it affects fe
• The five senses 
• The shape and mater
• Beauty of a product 
• Expression of beauty 
• Looks of the product 
• The visual, the si






• Beauty (5 mentions) 
• Shape (5 mentions) 
• Colour (4 mentions) 
































 Material Culture: 




Something that is conveyed as a meaning often obscurely or 
indirectly; the quality of conveying or implying.7
 
                                                 
7 http://www.m-w.com/dictionary/significance 
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The extent to which something matters; importance; meaning- 
the meaning assigned to a sign.9
Short Phrases: 
• Whether the product suits me 
• Simplicity 
• The feature that made a product special 
• Keys or main points 
• Relating to lifestyle 
• The importance of a product 
• Meaning embodies 
• Color and size 
• Something of importance to be remembered 
• Instantaneously seeing and knowing an idea 
• Known at first sight 
• What does the device resembles 
• Purpose of the design 
• Meaning of the product 
• Feature of the object which attracts 
• Target group 




• Confidence that a product provides 
• Something important, extraordinary 
• The quality of meaning  
• The properties of a product that cause it to be popular 
• Strong attachment 
Keywords: 
• Importance (8 mentions) 
• Symbol (5 mentions) 
• Memory (4 mentions) 
• Meaning (4 mentions) 






























The way in which an object arouses its user or others or both, 
as a sign from a code indicating sexual action, identity and 
interest, through bodily display, sensuality or substitution.  
Sexuality 
Merriam-Webster Online: 
The quality or state of being sexual; expression of sexual 
receptivity or interest especially when excessive.10
 
Cambridge Dictionaries Online: 
11Someone's ability to experience or express sexual feelings.
 
Wikipedia: 
(Human) sexuality is how people experience and express 
themselves as sexual beings. The study of human sexuality is 
comprised of a broad range of behaviors, processes, and 
societal topics. Biologically, sexuality can encompass sexual 
intercourse and sexual contact in all its forms, as well as 
medical concerns about the physiological or even 




psychological aspects of sexual behavior. Sociologically, it 
can cover the cultural, political, and legal aspects; and 
philosophically, it can span the moral, ethical, theological, 
12spiritual or religious aspects.
Short Phrases: 
• Attraction in a sensual way 
• Feminine 
• Looks of product to be male or female 
• For boy or for girl or for both 
• Related to sex 
• Strong sense of gender 
• Suitable to all sexes 
• Different likings 
• Senses 
• Design made for different gender 
• Different gender, different feelings 
• Sex appeal 
• Relation to sexiness 
• How the device appeals to its user 
• Expression of sexual receptivity 
• The curves, hidden aspect of product that appeals 
• Gender 
• Something erotic and obscene 
                                                                                                                                          
12 http://en.wikipedia.org/wiki/Human_sexuality 
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• Sense of sensuality 
• Target gender 
Keywords: 
• Male (5 mentions) 
• Female (5 mentions) 
• Gender (5 mentions) 



























The ability of an object to deliver knowledge to its user by 
storing simple information or a synthetic understanding of 





of truth, information, and 
rinciples acquired by humankind.13




The fact or condition of knowing something with familiarity 
gained through experience or association; acquaintance with
or understanding of a science, art, or technique; the fact or 
condition of being aware of something; the range of one's 
information or understanding; the circumstance or condition o
apprehending truth or fact through reasoning: Cognition; the
fact or condition of having information or of being learned; 
the sum of what is known : the body 
p
 
Cambridge Dictionaries Online: 
Understanding of or information about a subject which has 




Knowledge is defined (Oxford English Dictionary) vario
as (i) expertise, and skills acquired by a person throu




experience or education; the theoretical or practical 
understanding of a subject, (ii) what is known in a particula
field or in total; facts and information or (iii) awareness
familiarity gained by experience of a fact or situation. 
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• About the product 
duct 
reness or familiarity gained 
• Facts 
• How the product educates the user 
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The ways in which object enables or enhances 
communications between humans. 
Mediation 
g; especially: intervention 
etween conflicting parties to promote reconciliation, 
arate people or groups involved in a 
isagreement to try to help them to agree or find a solution to 
s.17
 
 a given 
soc ltural and material realms, or the 
pendent variable and 
a dependent variable via the inclusion of a third explanatory 
Merriam-Webster Online: 




Cambridge Dictionaries Online: 




1. Marxist Theory and Media Studies: 
The reconciliation of two opposing forces within
iety (i.e. the cu
superstructure and base) by a mediating object. 
2. Statistics: 
In quantitative psychology, a mediation model is one that 
seeks to identify and explicate the mechanism that underlies 
an observed relationship between an inde




variable, known as a mediator variable. 
3. ADR: 
A form of alternative dispute resolution (ADR), aims to assist
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ther representatives with a vested interest in 
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agreement. Whethe
an agreement results or not, and whatever the content of 
agreement, if any, the parties themselves determine, rather
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There are several fields of studies which provide different perspective of function 
which includes the field of biology, mathematics, computer science etc; however the 
most relevant field related to design will be that from engineering. Wikipedia 
introduces the concept of an objective to the notion of function. It proposed that it is 
possible to realize a same function (objective) using different physical processes, and 
one process can be a carrier of multiple functions (objectives). For example, the 
function of a calendar is to indicate days and months; however this function can be 
realized by several physical processes such as in print, in digital data etc.   
Function as defined by Dant refers to the extension or the enhancement of human 
physical action. Here the concept of function as a process is introduced. Instead of 
being an end objective, function is understood as a physical extension to fulfill a 
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certain objective. Using the same example of a calendar, its function in this case will 
be the enabling the user to gauge and schedule his appointments effectively. Instead 
of being an indicator (objective), the function is defined as an enabler (process).  
 
Both definitions from prevalent web resource and material provided insights of 
process and objective to the understanding of the term “function”, however, the 
workshop revealed several notions which are more practical for design practice. The 
commonly associated phrases and words revealed the association of function to the 
usage of a product in terms of its physical qualities such as how the product is being 
used, what can the device do and how can it be operated. This suggests that function 
is very much perceived as the essential purpose of the product for it to exist.  
 
Judging from the general image perceptions, more than half of the associated product 
images were handheld devices such as portable game consoles, mobile 
communication devices and mobile music players- which are essential items with a 
single pure usage e.g. the function of the game consoles if for playing games and the 
function of the mobile phone is to engage in communication. Further deduction on 
why these images are chosen revealed that instead of attaching the whole product 
image, the original intention is to show parts of the product such as the buttons, 
knobs, screens etc. 
 
Based on the results from the workshop, we can define function as the usage of a 
product based on its physical qualities. Integrating the definitions from all the written 
resources and the workshop, we can categories the understanding of the function of a 
product into 3 distinctions, namely, purpose (objective), operations (process) and 
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features (physical qualities). Purpose refers to the original intention of product 
creation, e.g. the purpose of a MP3player is to provide music on the go; operations 
refers to the physical interaction between the user and the product, e.g. the operations 
of the MP3 player can be the way the player is being held, or the way the headphones 
is being used by the user; features refers to the different physical units which made 
up the product, e.g. the features of the MP3 player includes the buttons, the visual 




Dant propose that the aesthetics of an object refers to the beauty or form of the object 
which moves the emotions of the users by representing pure values. There are three 
connotations on the definition as suggested by Dant, first drawing attention on the 
physical attributes of the object in terms of its beauty or form; second the response of 
the attribute on the user as reflected by their emotions and finally the representation 
of values. 
 
Both Merriam-Webster dictionary and Cambridge Dictionary provided similar 
definitions of aesthetics to that of beauty- the direct visualization as well as indirect 
connotation to a product. One notion remains consistent in the definition which 
Wikipedia provides, that is the inducing of an emotional response or a response 
based on the emotion. Wikipedia defines the aesthetics on a broader sense as the 
study of sensory or sensori-emotional values, sometimes called judgments of 
sentiment and taste. More than generating a response from a user, this definition shed 
some lights on the passing of value judgments on a given subject based on emotions 
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generated through the human senses. Product emotion refers to both the emotional 
content of a product as well as how a product induces a certain emotions from its 
users. For example, a black metallic mobile phone may allure a certain mystic 
coldness on its own (which is its emotional content based on its colours and material) 
however upon usage, creates a warm and friendly response from its user. 
 
Several other notions were identified through the workshop done with design 
students. Instead of responses as reflected by the previous definitions, there is a 
general consensus towards defining and understanding aesthetics as the outward 
appearance of the product as perceived by our five senses- sight, hearing, taste, smell 
and touch. The case of how our minds perceived the physical appearance of a 
product was also mentioned. This raised the idea of intended aesthetics and perceived 
aesthetics; it is possible to design a set of physical languages to a product only to be 
interpreted differently by its users. As such the aesthetics of a product do not refer 
only to its physical attributes but also how it is being perceived by its user. 
 
The analysis of the images proves to be amplifying the notion of perceptions. As 
compared to the images collated under the property of function, the images collated 
under the property of aesthetics varies significantly in terms of variety of images, 
types of product images, colours of images, the profile and form of objects within the 
images selected. We can also observe a deviation on the types of products chosen 
from “necessity” products (e.g. mobile communication within function) to “wants” 
products (game consoles, cars, higher aspirations images etc). 
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Based on the workshop, the aesthetic of a product can be defined as the appearance 
of the product as perceived by its user. A simpler way of understanding can be 
conceived by looking through the keywords as well. The associated keywords as 
identified through the analysis of the workshop offer different levels of 
understanding product aesthetics. Upon further development, the key concepts 
relating to aesthetic as defined can be described with three key words, namely 
appearance, emotion and perception. Appearance refers to the physical modes of the 
product in terms of form, material, texture, profile, colours and various qualities 
which, can be perceived by the five basic human senses. Given an example of the 
table lamp, the appearance can refer to the different intensity of light, color of the 
lamp stand or texture of the lamp shade. There are double meanings to the associated 
keyword of emotion, first referring to the emotional content of the product as 
portrayed by its appearance and secondly the emotional value it can induce from its 
users. Given the example of the table lamp, emotion can refer to the warmness of a 
yellow bulb used as compared to a white light; emotion can also refer to the quality 
of calmness as the user switches on the lamp for reading. The final associated 
keyword, perception is a factor subjective to different users. It refers to the way a 
user understands the aesthetic of product through the basic human senses based on 
their own individual experiences. A Victorian styled table lamp may be perceived as 




Material consumption is largely influenced by the response towards the first two 
product properties. With reference to Maslow theory of needs, they formed the mid-
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lower portion of the pyramid. The property of significance is a reflection on the 
higher level of the pyramid. Within the field of material culture from the social world, 
significance is defined as the ability of an object to signify social group membership 
of its user- it shows how the user can be associated with an identity or status to a 
larger group through the use or acquisition of a product. The term “social group 
membership” introduces us to the notion of a lifestyle associated with a group of 
people, however in order to provide the relation, a medium of association is required. 
This medium can be identified by concept of symbolism, which is the basis of the 
definition acquired from Wikipedia. 
 
One of Merriam-Webster dictionary’s definitions suggested the notion of an indirect 
meaning that can be conveyed. This definition allows s to consider the innate 
meaning or existence of a product. Cambridge dictionary on the other hand provided 
a generic description of significance as referred to as ‘having a special meaning’. 
Wikipedia defines significance as the extent to which something matters, i.e. the 
importance and meaning assigned to a sign. Objects encapsulate messages and these 
messages translate meaning or description about the interacting user. The meanings 
can be innate, as derived from the product or as external association to an identified 
group. Given the example of a BMX luxury automobile, the meanings as derived 
from the car to its user may be the notion of success, yet it provides its user with 
being externally associated to a group of successful high achievers.  
Key words derived from the workshop seemed to identify significance with the 
notion of a unique quality which enables a product to be remembered. This is 
reflected by the several mentions of the term “importance” as one of the related 
keywords. The term “importance” also signifies the segregation of status symbol. 
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Product in itself has the ability to instill specific ideals, thoughts and social 
expectations on its group of users. Concepts such as users’ beliefs, memory and the 
embodiment of meaning and attachment which were raised from the key phrases 
provided insights to social symbolism. The cognitive quality of unique qualities 
being captured in user’s mind proves to be the factor which differentiates this study 
from previous definitions.  
 
With reference to the images collated, the lifestyle associated with a society can be 
easily identified. New inclusions to this series of images as compared to the previous 
two product properties are images of the McDonald’s restaurant, apple as a brand 
and several symbols which portrayed branded luxury products, religion and popular 
art influences. It is easy to identify the age group of the design students involved in 
the workshop as the images chosen clearly represents that which is of significant 
value to them or that which symbolizes their values.  
 
An amalgation of these analyses allow us to define the product property of 
significance as the ability of a product to provide symbolic meaning and membership 
association for its user. Further studies conceived that this definition can be easier 
understood in relation to the notion of symbol, meaning and association. Symbol 
refers to the media in which messages can be encapsulated. It can be a graphical 
representation, text, profiles or any visual elements that provide users with avenues 
for interpretation. Meaning however, refers to the message that is being transmitted. 
It can be a direct message such as the red traffic light indicating its time to halt or it 
can be subtle (indirect) as in the logo of FedEx where the arrow between the “E” and 
“x” denotes a forward motion. The term “association” identifies the user of the 
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particular product to a certain social (or cultural) membership. Using a ring as an 
example, a man with a ring worn on the fourth finger of the left hand (within the 
Asian context) encapsulates the message of him being married. Here, the ring as well 
as the way the ring is being worn both qualifies as symbols as both are visual 
elements in which the message is being transmitted. Meaning refers to the message 
of being in marriage and finally association identifies the user to the social group of 
married men. 
 
It is vital to note the differences between association and perception mentioned in the 
previous section. The former relates to meaning derived from association (usually 
centered on the user’s cognitive response and identity) while the latter relates to 
meaning through perception (usually centered on basic physical senses). Noted the 
differences, it is also common for factors affecting different product properties to be 




The product property of sexuality generates the most differentiated viewpoints across 
the explanations derived from material culture, Wikipedia and case studies. The 
definition provided by Dant indicates sexuality as the way in which an object arouses 
its user as a sign from a code indicating sexual action, identity and interest, through 
bodily display, sensuality or substitution. The example of a tight fitting jeans and the 
perfume as mentioned by Dant relates sexuality as an outward action of the user as a 
sexual being and its dependence on the object to gratify his/her desire to arouse 
others as well. The notion within material culture generally relates this property to an 
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action or a series of actions by the object upon contact with the user. For example, 
the act of wearing a tight fitting jeans and the way the jeans fits the contours of its 
user emits certain sexual aura or association. However, the jeans alone without its 
user will be deprived of such association.  
 
Both dictionary provided understanding to sexuality as a condition rather than a 
direct relation to sex. The condition of male or female attractiveness allow further 
studies to be made to understand the user as a gendered being, therefore suggesting 
varied taste. Wikipedia provides an in depth understanding of the property in relation 
to the way people experience and expresses themselves as sexual beings- from 
biological expression to psychological, physiological and sociological interpretations. 
This explanation provides a more direct understanding of product as an indication of 
its user as a sexual being, and how he/she expresses this innate attribute. The notion 
of “expression” can be derived.  
 
Results from the workshop however, denote a very straightforward relation between 
sexuality and the term “gender”. Key phrases and key words suggest that the 
common understanding of sexuality implies the object as being gender specific- to be 
designed for male or female. This introduces the general acceptance of objects or 
products as being designed to express a specific sexual identity of a target gender. 
Besides being gender specific, the key words also introduces various terms 
associated with expressing a sexual language visually such as curves, traits, touch, 
union, affinity, feel etc. This observation provides a hint to allow layman to 
understand the sexuality of a product. 
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Images collated prove to support the notion of gender specific. This can be easily 
perceived from the several images representing the male and female symbols. 
Affinity between man and woman can also be derived from the concept of attraction 
as reflected in images such as the magnet and the clips. Several products images 
which elude a specific gender aura as in the likes of cars, phones and bags also 
supported the observation of relations to sexual traits. It is also interesting to observe 
the seemingly uncanny connection between the term sexuality to woman sexiness as 
highlighted by some sensual images.  
 
The key notions as drawn from the various areas prove to provide a comprehensive 
overview of the property of sexuality as an expression of gender-specific traits which 
constitutes to the affinity between a product and its user. These notions provide 
understanding to the term sexuality from the point of gender, traits and affinity. 
Gender refers to the social construct of being specifically masculine, feminine, none 
or a combination of both. It is in parallel understanding as in the biological state of 
being a man or woman. An effective measurement or determinant of a product 
gender would be a reference to its target group. For example, a product such as a 
perfume bottle can be termed as a “female bottle” when it is designed for target 
gender of women. However, it should be noted that elements of femininity can be 
also be employed in masculine objects. This can be easily understood by the notion 
of traits. Traits in this study refer to the elements and attributes associated to a 
particular gender. A designer can based the design of a shaver for men from the 
curves of the female form to induce an inquisitive response. Here, though the target 
gender of the product is man, the trait of the female form is adopted. The term 
“affinity” carries duo connotations. First it refers to how the use of the product 
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arouses its users as well as those around. Secondly, it refers to the way the product 
works together with the user to achieve the first notion. This is clearly illustrated 




There is a general conception of the product property of knowledge to be associated 
with human wisdom. Dant’s definition refers knowledge in terms of the ability of an 
object to deliver knowledge to its user by storing simple information or a synthetic 
understanding of some aspect of the world. His example of a book or any complex 
textual object seemed to limit this property to that of literal or readable symbols 
(text), however based on his interpretation, we can derive a couple of thoughts which 
will be helpful in terms of design study. The first notion comes from the word 
“information”.  Information in this case refers to a message received or understood, 
or any collection of data to be interpreted. This is often intangible, for example, you 
can always hold and feel the text of a book but you will not be able to “grip” the 
knowledge or the content of the book in a physical manner. Secondly the mention of 
“synthetic understanding of some aspect of the world” induces the notion of 
experiences from human-environment interaction. Knowledge as a translational 
media should possess a certain ability to educate and enrich the human’s soul in 
relation to the world we live in. 
Merriam-Webster dictionary provided us with a few definitions; however the most 
relevant would be its definition of knowledge as ‘the sum of what is know’. This will 
probably give us a hint of considering the ‘whole package’ of a product in which first 
impressions are generally made. Cambridge dictionary on the other hand suggested 
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the notion of awareness. This introduces the concept of familiarity which will be 
explained more from Wikipedia’s definition. Wikipedia provided three 
understanding (adapted from Oxford English Dictionary) of the term “knowledge”, 
in which it seemed to identify with Dant’s definition. The first definition introduced 
the commonly understood quality of knowledge as an expertise- the skills acquired 
by a person through experience or education; the second refers to the facts and 
information known in a particular field or in total (identifying with Dant’s reference 
to information); and thirdly the awareness or familiarity gained by experience of a 
fact or situation. There seemed a constant correlation of the product property of 
knowledge to the relationship between human and his surrounding. Further 
understanding of knowledge acquisition process (perception, communication, 
association and reasoning) identified from Wikipedia supported this co-relation.   
 
Analysis of key phrases and words from the workshop did not generate much 
deviation with the definitions of the product property of knowledge. Much of the 
phrases such as “ease of information, information gained, understanding of product, 
facts etc” still inferred this property to the translation of information. One of the 
phrases “how well we know about the product” introduced the concept of product 
familiarity- how through period of use, the user is able to gain familiarity and 
identify with certain aspects of the product such as its features and operations. 
Knowledge transfer does not occur in just a single channel of reading a piece of 
product information but in various channels which allow the user to identify read the 
product with different perspectives. The keywords can be categorized into two 
groups- knowledge as information (facts, truths, instructions, format etc.) and 
knowledge as an awareness process (think, question, comprehension, mindset etc.).  
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With reference to the images related to the property of knowledge, we can observe 
that the attached images mainly stirred towards sources of information such as the 
internet explorer, dictionary, Plato, books and other references. Some other images 
included pictures which show how information can be perceived. This is evident with 
the inclusion of images such as the human eye and brain.   
 
Through the analysis of the various understandings of the term “knowledge”, we can 
define knowledge as the information transfer between a product and its user which 
enables the user to understand the product better. The observations from the 
workshop and various sources suggested the relation of this property to information 
and the process of acquiring product familiarity, likewise to help us to understand 
this property, three key words were identified, namely text, content and education. 
Text refers to the piece of information which is communicated directly to the user via 
literal or textual means. Common applications of textual communication which 
provides literal information transfers are product names (e.g. iPod, Macbook, Nokia 
N95 etc), instruction manual, product specifications (e.g. the nutrition value on a 
bottle of milk) etc. Content on the other hand refers to the non-textual 
communication between the product and its user. It can also be know as the non-
physical collective function of a product. The third key word, education, suggests the 
way in which a product gains familiarity with its user through consistent usage. 
Using the Microsoft Zune MP3 player as an example, communication via text comes 
in the forms of the name of the player (Zune 2.0), the literal title of each song shown 
on the graphic user interface, the manual which come with the product or the 
packaging with all the written product information (8.0 gig space, supports multiple 
format, region of manufacture etc). Content refers to the collective representation of 
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music to the user. The player also possesses the ability to provide the user with a 
series of other functions such as games, calendar, stop-watch etc. These functions 
can also be referred to as the contents provided the player. Each of the features of the 
Zune MP3 player such as the graphic user interface and the selection buttons are 
designed to enhance user interaction in such a way that the user may not even need to 
look at the screen to adjust the volume of the track after consistent usage. The extent 
to which the player is designed to have aid this interaction refers to the extent to 




Dant defined mediation as the ways in which object enables or enhances 
communication between humans. This introduces an object as a mediating medium 
or a point of reference that bridges human contact. Take simplest mobile phone for 
example, the device bridges human contact by allowing two people from different 
parts of the world to be able to be engaged in a conversation. Other examples which 
are fitting to the definition as suggested by Dant were a ‘decorative item that is a 
talking point’ and an ‘heirloom that links generations’. Coming from the field of 
material culture, it is evident that humanistic ideas offer several explanations to this 
property, a study into more commonly understood sources will shed some lights on 
general understanding of mediation and provide a product-focused explanation. 
 
Definitions from both online dictionaries were limited to resolving conflicts in 
human relations. However the concept of this property as a catalyst or a connecting 
point between two entities (user and designer; user and product; designer and 
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product) can be helpful to this study. The Wikipedia offers several definition of 
mediation as related to different fields. The first which is perhaps a similar source of 
reference as Dant was derived from Marxist Theory and Media Studies. It defines 
mediation as the reconciliation of two opposing forces within a given society by a 
mediating object. The idea of an object as a point of contact should not be relegated. 
The other relevant definition inferred mediation as a form of alternative dispute 
resolution (ADR), which aims to assist two or more disputants in reaching an 
agreement. This definition though relates to human disputes, introduces the concept 
of ‘mediation for social discourse’. Bringing it into the subject in our studies of 
product properties, we should perceive all the products around us as part of larger 
system- each having a suggested as well as an unintended role connecting various 
function of the society. A product cannot exist alone. In order for it to fulfill its role, 
it needs to be connected to its user, surrounding and many other external factors. 
This definition is best described by the example of a computer mouse. The primary 
role of the computer mouse is to aid data entry as an input device; however it would 
be useless if it is not connect to a computer, or be used by its user. The notion of 
product as part of a bigger system proves to be evident in the workshop. 
 
There is a slight misconception of the term “mediation” to the term “meditation” 
however; it would be detrimental to suggest another word as a replacement as the 
total notion of mediation from material culture would be lost. The key phrases and 
key words seemed to support the perceived notions in material culture and also 
provide description in seemingly plain terms. Phrases such as “combination of 
something”, “cannot be alone”, “bringing together the different pieces’ suggested the 
property of a product to function as part of a bigger system. Other phases like 
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“relationship between user and product”, “how the product of used for 
communication”, “merges opposite desires for a conducive result and “being the 
middle man also support the notion of product as a mediating point for human 
interaction. Key words raised during the workshop provide several suggestions of 
association to the term mediation, which may aid the perception of this property. The 
multiple mentioned key words such as link, communication and system suggested 
the notion of co-existence of the product with other factors. 
 
The images suggested during the workshop can possibly be divided into three groups. 
The first and most prevalent associated image is that of mobile phones. The 
communication device is probably the most commonly associated image or product 
to the subject of bridging human interaction. Next groups revealed families of 
products such as the speakers (microphone, speaker and bass) and the pen (cap and 
stalk) which suggest that products rely on other products to fulfill its intended 
function. The final group which comprises image of the Apple software, iLife came 
as a surprise. Further study into why the software is chosen revealed the product’s 
caption of bringing all your multimedia needs together- supporting the notion of 
product as system again.  
 
Though the first impression of the product property of mediation may seem 
ambiguous at first glance, the explanation offered by the workshop allows us to 
suggest various key words which may aid users in understanding the value. 
Mediation can be defined as the expressions of a product which functions as part of a 
system. The selected terms of contact, context and system seeks to provide a general 
understanding of the property of mediation. Contact refers to the ability of a product 
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to act as a point of contact between two entities- which may be human or not. 
Context on the other hand describes the environment or situation in which the contact 
is made. Using the home personal computer as an example, contact is created upon 
usage when the user wanted to carry out certain task such as emailing or web 
browsing using the laptop. The computer serves as a mediating object which links 
the user to another person (through email) or to a specific information (through web 
browsing). The home environment and the situation of user of not being able to be in 
physical contact with his friend describe the context in which he is in. Every point of 
contact occurs in a particular context. The context in which the user is in may 
suggest or invokes certain points of contact. System refers to the bigger picture 
which encompasses all the entities- both physical and non-physical, involved in the 
entire process of usage. Adopting the previous example of a user sending an email, 
the points of contact (the monitor, keyboard etc) context of use (at a home setting), as 
well as all the factors (the receiving party, the internet etc) involved in the emailing 
process belongs to a bigger picture or the system of electronic communication.  
 
This section provides an overview of the analysis of product properties and how each 
of the term can be understood in basic design language which is also common to 
users at large. The next section seeks to identify various design elements based o the 
keywords suggested during the workshop. 
 
4.8. Identifying Design Elements 
 
The previous section provided the basic understanding of the product properties by 
exploring definitions from various sources. Each of the properties is also developed 
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in association to three key words. Besides serving as part of the description of the 
main product character through association, these three keywords will be better 
understood as design elements for the novice designers. It is observed that each 
product property can be distinctly understood in three different levels or layers, and 
hence each association with reference to three key words. This current section seeks 
to provide a clearer view of these three words as design elements and design 
considerations by classifying them under each product property. It should be noted 
that irrelevant keywords raised during the workshop will be omitted in this 
classification. 
 
Table 4.2 Classification of related keywords- Function 
Product Property Function 
Property Definition The usage of a product based on its physical qualities 
Selected Key words Purpose Operations Features 





between the user 









Purpose Usage Feature 
Reliability Efficiency Interactive 
Work Activity Touch 
Need Operations Physical 
Intention Uses Appearance 






Designer to single 
out and consider 
the key purpose 
of designing the 
product. 
Designer to 
consider how the 
product is being 
used by its user. 
Designer to 
identify essential 
parts of the 




Table 4.3 Classification of related keywords- Aesthetics 
Product Property Aesthetics 
Property Definition The appearance of the product as perceived by its user 
Selected Key words Appearance Emotion Perception 
Keyword Definition The physical 
modes of the 
product which is 
perceived by the 
five basic human 
senses 
The emotional 
content of the 
product 
portrayed by its 
appearance; The 
emotional value 
a product can 
induce from its 
users 
The way a user 
understands the 
aesthetic of 







Beauty Emotions Philosophy 
Material Senses Notion 
Appearance Experience Nature 
Form Expression Lifestyle 
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Shape Feel Visual 
Design Pleasing Taste 








Designer to the 
physical style 














role playing or 
persona creation to 
identify how the 
users interpret 
each physical 
quality of the 
product. 
 
Table 4.4 Classification of related keywords- Significance 
Product Property Significance 
Property Definition The ability of a product to provide symbolic meaning and 
membership association for its user 
Selected Key words Symbol Meaning Association 




The way a product 




the symbol that 
is being 
transmitted 






Symbolization Importance Social 
Explicit Extraordinary Quality 
Outstanding Memory Beliefs 
Symbol Meaning Attraction 
Appearances Message Valuable 
Pattern Expressionism Exclusive 





















and impact of 
product. 
 
Table 4.5 Classification of related keywords- Sexuality 
Product Property Sexuality 
Property Definition An expression of gender-specific traits which constitutes 
to the affinity between a product and its user 
Selected Key words Gender Traits Affinity 
Keyword Definition The social The elements The way of using 
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construct of being 
specifically 
masculine, 
feminine, none or 
a combination of 
both 
and attributes 
associated to a 
particular gender 
a product and the 
way the product 
works together 
with the user, 
which arouses its 





Male Structural Sexiness 
Female Functional Feel 
Masculine Colour Sensuality 
Feminine Characteristics Behavior 









identify the target 
gender the 
product is to be 
designed for. 
Designer to 










suggestive way of 
use between 
product and its 
user which 
induces desire in 
others to own a 
product. 
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Table 4.6 Classification of related keywords- Knowledge 
Product Property Knowledge 
Property Definition The information transfer between a product and its user 
which enables the user to understand the product better 
Selected Key words Text Content Education 




directly to the 





product and its 
user 
The way in which 
a product gains 






Facts Books Investigation 
Truth Easiness Mindset 
Logic Information Understanding 
Practical Functionality Awareness 
Instructions History Think 
Format Story Question 
Principles Content Mental 











design studies on 
Designer to 
consider how 











frequent usage of 
product. 
 
Table 4.7 Classification of related keywords- Mediation 
Product Property Mediation 
Property Definition The expressions of a product which functions as part of a 
system 
Selected Key words Contact Context System 
Keyword Definition The ability of a 
product to act as a 
point of contact 
between two 
entities- which 
may be human or 
not 
The environment 
or situation in 
which the 
contact is made 
The bigger picture 
which 
encompasses all 
the entities- both 
physical and non-
physical, involved 
in the entire 




Connection Reconciliation Intervention 
Enabler Sensitive Intercession 
Choice Observant Resolutions 
Meditation Communication Joints 
Attempt Critical Company 
Transferring Process Agreement 























design of the 
product with and 
as part of a 
system. 
 
The design elements and considerations as identified above can be defined according 
to each designers experience with the terms. It is specific and different to every 
design project. As such it proves to be most effective to be adopted as a standard 
guideline with interpretations subjected to the user. With the design elements and 
considerations identified, the next step will be the formulation of the PCM- based on 
the defined product properties which will be adopted a guideline or reference for 
evaluating various designed products. The next section will communicate this 
formulation.  
 
4.9. Formulating Product Character Matrix 
 
Product properties are derived by stripping actual products into their primary distinct 
features- both physical as well as conceptual. These features can be interpreted 
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through logic functions (Chisei) as well as physical imageries (Kansei). This is 
reflected by the schematic of elements of each product property derived from the 
previous section. There are instances in which these properties are interpreted both in 
logic functions as well as physical imageries i.e. logic interpretation of physical 
imageries and imagery interpretations of logic functions which accounts for the 
interdependent or overlapping of certain product properties. This also suggests that 
some of the properties may be easier interpreted or understood via visual means as 
compared to verbal or textual means.  
 
Though interpretations and importance of product properties may differ from one 
product group to the other, the edge of adopting different product properties as a 
basis of study for evaluation criteria as compared to traditional evaluation techniques 
allow the properties of a product which need improvements to be easily identified 
and interpreted. The analysis of each of the product properties in the previous section 
provides the basis for such a study.  
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 Figure 4.4 The Product Character Matrix 
With reference to Figure 4.4, the matrix of product character based on product 
properties is constructed. There are basically two layers of description which 
constitute to a product’s character. The first provides a generic understanding of the 
various entities based on the inner layer of function, aesthetics, signification, 
sexuality, knowledge and mediation. The second outer shaded layer provides various 
design elements based on the key words which are associated to each of the product 
properties. This matrix will be proposed to serve as a guideline for evaluation.  
 
4.10. Concluding the Inquiry Phase 
 
With reference to the interactive visual domain between the designer, the product and 
the user (Figure 1.6), it is to be observed that designers and users employ different 
dimension of interpretation in the designing and the purchasing or use of a product.  
 120
 From the study based on the etymology of Kansei and Chisei (Section 1.9), we 
deduced that both used different sets of perceptual qualities- logic and imagery to 
interpret the value of a product in different context. During the designing process, for 
the designer specifically, the Chisei dimension aids in the formulation of design 
specifications, which, is often given in written or verbal form (Press and Cooper, 
2003). With the information from the design specifications, the designer employed 
the second dimension of Kansei to interpret these logics into product creation or 
conceptualization. Within the context of usage or the purchasing process, Chisei 
interpretation allows user to consider all logical (often tangible) aspect of evaluating 
and purchasing a product. When the Kansei dimension is employed, the decisions 
which the users make may not necessarily be logical, but often influenced by their 
emotions. As these interpretations are often informal and unstructured it is difficult 
for a designer to interpret what the user desires. The proposed application of the 
PCM seeks to aid this process by providing a guideline in the interpretation of such 
subjective factors. 
 
This chapter provided the analysis in which the PCM can be formulated for practice 
and adoption. The next and final chapter of the study will seek to adopt the product 










The previous chapter provided the key definitions as well as the deductions of 
several design elements which is based on the product properties as derived from 
material culture. This chapter will provide the general understanding of evaluation 
undertaken by novice designers in the process of product creation. The common 
problems faced by novice designers while evaluating a product will be identified, 
thereafter the effectiveness of adopting the PCM as a guideline will also be assessed  
 
How can the PCM be adopted as a guideline for evaluation? What are the stages in 
which evaluation takes place during the product creation process? What are the 
problems commonly faced by novice designers while evaluating existing products? 
How do they interpret what the user desires in a short span of time? The current 
chapter will attempt to answer these questions by translating the PCM into a check 
list in which other aspects of a product can be raised as subjects for improvements. 
 
This chapter seeks to: 
 
• provide a general understanding of the essential role of  evaluation during the 
design process. 
• adopt the PCM into a guideline for evaluation in terms of a spreadsheet/ 
checklist format, 
 122
• communicate the results of a workshop to evaluate the effectiveness of the 
matrix as a guideline, 
• conduct a comparative study on the evaluation outcome between one with 
the aid of PCM as a guideline and one without. 
 
5.2. Current Thinking Towards Evaluation and Appropriateness of Matrix 
 
The earlier chapters had provide a glimpse of how the product creation process had 
evolved from a linear stage by stage process into one in which various stages can 
take place concurrently (Section 1.5.3). This evolution also depicts the way in which 
designers are trained through the years. As the end user (of the matrix) who will be 
adopting this study are the novice designers (or design students), it is crucial to 
understand the changes in the way they are trained in order to provide a genuine 
reflection of the current trends. 
 
McDonagh et al. (2002) raised the shift of conventional design training into one 
which is of user-centered approach. They accounted the shift to the rising role (in 
terms of awareness and recognition) of the consumer “to serve as a rich design 
resource to support product development.” The ever increasing consumer culture 
will require designers to “get under the skin of social, lifestyle and user needs” (Bird, 
1999). Hence, evaluation criteria of a product should shift from one which is 
mechanical and specifications driven to one which is driven by the user needs. The 
importance of the other elements of product properties apart from function, as 
deduced from material culture can be raised. As product realization cycles gets 
reduced increasingly, Millen (2000) states that “there has been growing interest in 
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more time efficient methods, including rapid prototyping and various usability 
inspection techniques.” This suggested the need to carry out rapid evaluation, i.e. to 
identify quickly the factors that works or needs improvements from a current product. 
The strength and effectiveness of the PCM lies in its ability to quickly identify these 
factors based on the product properties.  
 
Although the standards of evaluation had evolved, the general perception of novice 
designers towards it is still vague. Many still have the notion of evaluation as a 
mechanical and functional analysis of product. A simple discussion with the aid of a 
simple survey is carried out with a group of novice designers (it should be noted that 
these novice designers were a different group from the previous workshop as they 
were expected to acquire more exposure and experience to the design process.) to 
collate the general view and understanding towards design evaluation (See Appendix 
IV for the survey designed for this study). This discussion was achieved with the 
help of another local design institute who availed their final year design students. 
This group of novice designers will also be the same group to test the effectiveness 
of the PCM in the next workshop. 
 
The details of the participants are as follow: 
Institute: Ngee Ann Polytechnic 
Course: Product Design 
Number of participants: 10 
Age range of participants: 19-20 years old 
Design experience: Final year design students (3 years) 
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The discussion was conducted with a group of novice designers and they were tasked 
to describe and suggest in short phrases and keywords, which illustrate their 












• Combination of different ideas from different concepts 
• Relevance and suitability towards market 
• Taking ‘Design for Manufacturing’ into account 
• Improve on selected concepts 
• Using decision matrix to decide on the most appropriate design among 
other concepts 
• Knowing the advantages and disadvantages of product 
• Criteria 
• Ranking and rating 
• Elimination  
 
 125
The collated phrases and keywords suggest that the understanding of evaluation still 
revolves around the product’s appearance and functions only. When questioned how 
these terms can be translated into design elements in order to work on the next 
improved design, many were left puzzled. Here, two real issues can be highlighted. 
The first issue indicates that the design evaluation is being perceived (by novice 
designers) only as a testing stage for their final design. It is apparent that many were 
not exposed to the concept of evaluation as an integral component and constant part 
of the product creation process. The second issue suggested that many do not know 
how results from design evaluation can be translated into design considerations or 
refinements. The next section will introduce the use of the PCM to tackle both issues.    
 
5.3. Adopting Product Character Matrix as for Design Application 
 
In order to broaden the novice designer’s view of design evaluation and to 
communicate the results in a way which they can adopt as part of their design studies, 
a workshop is designed. This is a 2 part workshop comprising of 2 testing stage with 
a group of 20 people- 10 novice designers who were involved in the previous 
workshop and 10 consumers. The designers were selected based on their 
understanding of the design process. Final year students were chosen as they will 
exercise more maturity in design consideration. The consumers were made up of 
random group of teenagers in the vicinity selected based on the criteria below. 
 
The details of the participants are as follow: 
Institute: Ngee Ann Polytechnic 
Course: Product Design 
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Number of participants: 20 (10 designers, 10 consumers) 
Age range of participants: 19-20 years old 
Design experience: 10 final year design students (3 years), 10 consumers without any 
design experience 
Consumer selection: Consumer were selected based on their age group (19-20 years 
old), even gender mix of male and female, ownership of a mobile communication 
device and the varied frequency of usage of the device. 
 
The purpose of the study is to compare the pros and cons of using the PCM as a 
guideline for evaluation. The following figure will communicate how this process 
can be done. The first workshop was carried out first before the participants were 
introduced to the concept of PCM. Besides obtaining results from the questionnaire, 
the way the novice designers communicated and obtained feedback from the 
consumers were also observed. 
 
Workshop 1: 
Evaluation based on 
previous experience 
Workshop 2: 
Evaluation with reference 
to PCM 




evaluation based on 
personal experiences and 
understanding  
Designers conduct 
evaluation based on PCM
Designers briefed and 
given time to draft 
questions based on PCM 
for evaluation
Designers given time to 
draft their own questions 
for evauation 




Workshop 1- Evaluation based on prior experience in design evaluation 
 
Description:  
The group of 20 people was divided into pairs, each pair comprising of one novice 
designer and one user without any prior background in design. The novice designers 
were tasked to conduct an evaluation study of the user’s mobile phone based on their 
initial understanding of the term ‘evaluation’. The information collated should act as 
guidelines or as a reference for them to propose the redesign of the mobile phone. (It 
should be noted that the aim of this study is to compare the various collaterals and 
information required to propose and guide the redesign of a product. The aim is NOT 
to redesign the product, hence the first part ends after the novice designers had 
collated all the necessary information he needed). General details such as the users’ 
age, gender, model, cost and brand of the mobile phones were collated. (See 
Appendix V) They were also not given a limit to the time to conduct the evaluation 
feedback so that an estimated gauge of the actual process can be derived. 
 
Results and Observations for Workshop 1: 
It is observed that the case study generated similar results with the exception of a 
single or two groups who were either able to carry out the task successfully or, on the 
extreme, did not yield any results at all. One of the case studies which fall in the 
general mean was selected as a sample to communicate the results of the first 





Table 5.1 Sample workshop of evaluation based on general knowledge of evaluation  
Evaluation exercise based on the general understanding of ‘Design Evaluation’ 
Description: Select a mobile phone as a design project and collate information 
which will aid as guidelines to aid and propose the redesign of the next generation 
of mobile phones. 
Details of mobile phone user 
User Beh Hui Shan 
Age 17 years old 
Gender Female 
Details of mobile phone selected 
Brand  Samsung 
Model  SGH-D510 
Cost  S$258.00 
Based on the description and definition of 'design evaluation' as provided in the 
previous exercise, please proceed to carry out a simple evaluation of the selected 
mobile phone. 
1. Price: Affordable 
2. Appearance: Bulgy, attractive, suitable for teenagers 
3. Packages: None 
4. Functions: User friendly, buttons easily faulty, unique ways of playing 
media 
5. Comfort: Not suitable 
6. Durability: One year 
7. Simple design which is lightweight 
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Based on the first workshop, the general observations and results from the point of 
designer were: 
• Most of the novice designers seemed apprehensive in engaging with the user. 
They also do not possess a clear train of thought and the questions raised 
were general. This is evident even though they had been given a period of 15 
minutes to draft out the evaluation questions prior to the study. The entire 
process of evaluation (they were not given any time restriction) lasted no 
more than 5 minutes. 
• There was only one group which collated an ample amount of information. 
However, when tasked to derive design changes and implementation based on 
the results, the designer was confused as the information gathered was too 
randomly collated. 
• Based on the observation of a sample of evaluation form done, we can clearly 
deduce that the answers generated were merely scrapping the surface of the 
user’s impression of her mobile phone. This is a good representation of the 10 
surveys done as most of the feedbacks were similar.  
• Most questions were designed revolved around the basic notion of form and 
function such as looks, colour, function, durability and price. This 
information was too brief and insufficient to propose any design 
implementation. 
• The final observation lies in their inability to derive any connection from the 





The general observations and results from the point of consumer were: 
• Most of them were amused at the way the questions were being asked as the 
answers to the questions were quite basic and straightforward, i.e. the 
designer should be able to deduce the answers even without going through 
the survey. 
• The answers generated were often a single word response such as “Yes”, 
“No”, “Expensive”, “Durable”, which often break the designers’ train of 
thought. 
 
Part 2- Evaluation based on Product Character Matrix 
 
Description: 
The PCM was adopted to design a sample of evaluation form as shown in the table 
below. The group of designers was given an evaluation form (See Appendix VI) and 
each was tasked to carry out the same study with the user by simply filling up the 
blanks. Before they proceed to this study, each of the designers was briefed with 
regards to each of the definition. It should be noted that this group of novice 
designers were not given prior knowledge or understanding in using the PCM. The 
entire briefing before they embark on the study took less than 10 minutes and 
minimal questions were raised. They were tasked simply to fill up each of the blanks. 
This proves the conciseness and clarity of the each definition derived. The following 





Table 5.2 Sample workshop of evaluation based on Product Character Matrix 
Evaluation exercise based on Product Character Matrix 
Exercise: Among the team, kindly select a mobile phone as a design project. 
Description: Select a mobile phone as a workshop material and collate information 
based on the following evaluation form which will aid as guidelines to aid and 
propose the redesign of the next generation of mobile phones. 
Details of mobile phone user 
Name Beh Hui Shan  
Age  17 years old 
Gender  Female 
Details of mobile phone selected 
Brand Samsung  
Model  SGH-D510 
Cost  S$258.00  
Based on the description and definition of 'design evaluation' as provided above,  
please proceed to carry out a simple evaluation of the selected mobile phone.  
Property Elements Description 
• To make phone calls to friends but most of the 
time the phone was used for smsing (text 
messaging).  
Purpose 
• Buttons were easily accessed but gets faulty 
Operations • Easy to get into sms menu 
• Likes the way of playing music media  
Function 
Features • Durable compared to previous phone 
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• Wish that camera has a higher pixel 
• Do not have radio function 
• Favourite black in colour 
Appearance 
• Smaller will be better 
Emotion • Feel insecure when phone is not around 
Aesthetics 
Perception • Bought the phone together with my friends 
Symbol • No symbol 
Meaning • Black is cool and sophisticated Significance 
Association • The sliding phone is the in-thing now 
Gender • Looks more for a guy but I’m a girl. 
• I bought it because of the colour and the functions 
Traits 
• Too bulky 
Sexuality 
Affinity • I carry the phone everywhere I go 
• I don’t like the Samsung word in front 
Text 
• SGH-D510 
• I usually use to sms, call, listen to music and take 
pictures. Seldom use the other functions. Content 
• Music quality can be better 
Knowledge 
Education • The way to access music is unique 
Contact • Comes with earpiece, earphone and charger 
• Seldom use during school 
Context • Use usually when I’m waiting for my friends 
• Use the music player when I travel to school 
Mediation 
System • SingTel, Bluetooth 
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Based on the second workshop, the general observations and results from the point of 
designer were: 
• The time taken to conduct the second survey was twice the time taken with 
the first survey. However, the intensity and communication level between the 
novice designers and the users increased significantly.  
• There is greater involvement of the users as the designers phrased their own 
questions to ask based on their understanding of the standard outline given to 
them.  
• The information generated provided a greater understanding of the user’s 
response towards their phone.  
• The sample workshop illustrated in Table 5.2 indicates and divided the user’s 
feedback on the mobile phone into different segments in which design 
considerations can be proposed immediately. Taking the product property of 
knowledge as an example, the element of text indicates directly the user’s 
opinion of the position of the brand name and one of the design proposals for 
the improved design would be the relocation of the brand name.  
• Some of the descriptions were overlapped such as in the element of purpose 
and content. Instead of cancelling out one of the repeated description, the 
outline actually provided two different perspective of analyzing the user 
feedback.  
• The feedback from the consumers can be easily translated into design 
elements as questionnaire provided allow them to structure their own 
questions logically and sequentially.  
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Based on the second workshop, the general observations and results from the point of 
consumer were: 
• Most consumers were surprised to at the difference in the way which the 
questions were asked by the designers based on their previous experience. 
• They were able to provide a continuous string of feedback, especially to the 
questions which involves their opinions, beliefs, innate preferences and 
emotions. 
• Generally the consumers felt that the designer were able to engage them 
based on the second round of interview. 
 
5.4. Comparative Studies 
 
Based on the results and observation from the previous section, Table 5.3 illustrates 
the comparison between the workshop without any aid with the PCM and one with 
the guide of the PCM. 
 
Table 5.3 Comparative studies of using PCM 
Description Without PCM With PCM 
Time taken for 
interview 
5-7 minutes 15-20 minutes 
Intensity of feedback Conversation were quiet 
most of the time, short-
lived, needs much 
prompting 
Intense, both designers and 
consumers were engaged in 
constant exchange of 
opinions and ideas 




either vague responses or 
straightforward responses 
which designers can 
deduce based on their own 
experience 
information generated. Most 
of the questions raised 
induces automatic responses 
and leads to other consumer 
preferences and taste 
Quality(standard) of 
consumer feedback 
Confusing, limited and 
disorganized 




Information gathered did 
not provide a good 
understanding of user’s 
opinion/preference  
towards selected product 
Information gathered 
provided a holistic view of 
consumer’s preference 
towards selected product. It 
also gathered other feedback 
relating to the consumer’s 
general beliefs, preference 
and style 
Relations to design 
considerations 
Difficulties in translating 
information gathered to 
design considerations 
Information gathered was 
straightaway listed in 
various segments of product 
properties. Design elements 
were easily identified.  
 
From the comparison studies, we can notice that the effectiveness of PCM comes not 
only in generating a larger quantity of responses and information but also in the 
quality of these responses. The fixed structure of the matrix allow the designers to 
rightfully fill up the information required which influences each property and it also 
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allow them to identify the exact design element which is to be considered. Although 
the structure of the matrix is fixed, it allows room for the subjective responses of the 
consumers to be considered by allowing the designers to phrase their own questions 




Dant’s study from material culture provided several notions which are applicable to 
the field of design evaluation. The study of the relationship between an object and 
the user as part of the social system allow designers to have a holistic view of a 
seemingly a single directional approach to the product creation process. Especially to 
the novice designers, the study had proven to be effective in providing them with an 
overview of product and design consideration from various fields, in educating them 
a different mean of collating user feedbacks and to analyze these feedbacks for 
design considerations. The observations provided positive user feedbacks to the 
adoption of character matrix as a guideline for evaluation; however the effectiveness 
of the matrix should be measured based on the views of the novice designers, who 
are the intended users of the matrix. A group interview was conducted with the 10 
novice designers and the effectiveness in adopting the matrix will be communicated 






The previous chapters provided the overall study, research methodology, formulation 
and application of the PCM. This concluding chapter will evaluate the effectiveness 
of the matrix based on a final discussion session with the 10 designers involved in 
the final workshop. The success of this study lies in the depth in which these 
designers were educated about the overall consideration of a designed product. 
 
How can we determine the success of this study? What are the pros and cons of 
adopting and applying a study like this in actual design practice? In what ways are 
can the PCM be improved? What are the future studies that can be identified? These 
questions will be tackled in the concluding chapter of this study.  
 
This chapter seeks to: 
 
• evaluate the effectiveness of the PCM. 
• conduct a final discussion with novice designers involved. 
• suggesting limitations and suggestions for further studies. 






6.2. Evaluating the Effectiveness of Product Character Matrix 
 
With reference to section 1.6, the first three aims of this study had already been 
achieved in the previous chapters. This section seeks to achieve the final aim of 
comparing the strengths and weaknesses of the matrix to identify further studies 
using the PCM. This is done through a discussion with the 10 novice designers 
involved in the previous workshop. The discussion seeks to identify the actual value 
of using the PCM in terms of understanding each properties and elements in the 
PCM, the process of conducting the user’s evaluation as well as the relevance of the 
collated results. There is a general consensus among the designers with regards to the 
strengths and weaknesses of the PCM. 
 
The novice designers in general face the problem of the inability to engage the users 
in identifying in-depth feedbacks mainly due to the fact that most of them were 
inexperience and knowledge to various design elements were limited. There is also a 
problem of translating the terms commonly understood in the field of design to the 
consumers, as such most ethnography studies conducted with the users directly often 
end up with vague responses. The novice designers agreed that PCM is effective in 
the following ways: 
 
1. The matrix proves to be a comprehensive guide which provided the novice 
designers with various perspectives of evaluating a designed product. There 
were many elements in which they had not considered while doing the first 
part of the user study. Many mentioned that the matrix provided a holistic 
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view and considered much of the essential elements towards the evaluation 
study. 
2. Each of the key words associated with the product properties were clearly 
defined and understood both from the point of user and designer without the 
need for much clarification. As such each designer is able to phrase their 
questions in a way to induce better and more thought provoking feedbacks 
from the users. 
3. By having a comprehensive list of guideline, they were able to engage the 
users more actively. Compared to the first part of the workshop, there were 
moments of micro breaks in which both the user and designer’s train of 
thought was broken. This was greatly reduced during the second user study. 
4. The user’s feedback was easily analyzed and design recommendations were 
quickly drafted. By denoting each linking each feedback to each category of 
product properties, the matrix aided the designers by linking each comment to 
a design related element. The elements identified in the matrix also proved to 
be an effective point of reference to conduct relevant further design studies. 
 
6.2.1. Limitations and Suggestions for Further Studies 
 
The discussion raised three distinct limitations. Firstly there is a probability that there 
will be products that do not possess the full spectrum of product properties or there 
are products which were strong in some properties but lacking in the other. There 
were cases in the studies conducted in which some of the description and feedback 
from users’ were left blank as they could not relate any reference to the product. This 
introduces the concept of the dominant and sub-dominant characteristics of the 
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product. As each product was designed to function differently, it is evident that some 
are designed to possess greater reliance on certain attributes. This suggested further 
studies into character differentiation in which the matrix can be adopted as a 
reference to identify character reliance and to propose deviation if necessary. 
 
The second limitation raised was the overlap of responses to certain design elements 
belonging to different properties. No doubt there may be repeats of similar answers 
within the different product properties; this observation allows solutions to a similar 
feedback to be dealt with from different perspective.  
 
The final limitation proves to be the qualitative nature of the study. The case studies 
designed is effective in deciphering design elements suited for novice designers, 
however study do not exhibit the potential of the matrix as a quantitative tool. 
Further studies into comparing the results of case studies may be able to provide 
insights to identifying future trends with respect to the design of the second 
generation of product.  
 
With the greater awareness in rapid evaluation techniques which are considered in 
current design practice, it is suggested that the matrix to be developed as an Internet 
application in which it will be useful to the conducting web based user studies. It was 
observed and commented during the workshop that the definitions were 
comprehensive enough even for the user to attempt to undertake the study without 
the designers being physically around. The possible further studies identified are: 
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1. To stir towards developing the matrix to be more relevant to the social 
networking web system. 
2. To develop matrix to allow consumers to input feedback to each aspect of 
product properties into a virtual portal without the need of the designer to 
conduct face-to-face interviews.  
3. To create a greater linkage between the evaluation feedback and design 




Dant’s study from material culture provided several notions which are applicable to 
the field of design evaluation. The study of the relationship between an object and 
the user as part of the social system allow designers to have a holistic view of a 
seemingly a single directional approach to the product creation process. Especially to 
the novice designers, the study had proven to be effective in providing them with an 
overview of product and design consideration from various fields, in educating them 
a different mean of collating user feedbacks and to analyze these feedbacks for 
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Appendix I-  
Questionnaire on “Product Character” in the Designing and Buying Process 
This exercise seeks to discover the role of character and the traits which are elicited 
by the products which you currently owned.  
 
 
1. Please indicate your age group. 
 
13 years old and below  
 14- 18 years old 
 
19- 24 years old  
 25- 29 years old 
 
30- 39 years old  
 40- 49 years old 
 
50 years old and above  



























Appendix II-  
Personality Approaches in Inducing Users’ Actions 
 
A) The Big Five Personality Factors.  
 
It is understood that these five forms the most basic traits of the human personality. 
These are, 
1. Neuroticism- This dimension places people along a continuum according to 
their emotional stability and personal adjustment. People who frequently 
experience emotional distress and wide swings in emotions will score high in 
this measure. 
2. Extraversion- Extraversion is marked by pronounced engagement with the 
external world. Extraverts enjoy being with people, are full of energy, and 
often experience positive emotions. They tend to be enthusiastic, action-
oriented, individuals who are likely to say yes to opportunities for excitement. 
In groups they like to talk, assert themselves, and draw attention to 
themselves. The opposite scale is termed as introversion. 
3. Openness- This refers to the openness to experience. The characteristics 
which made up this dimension include an active imagination, a willingness to 
consider new ideas, divergent thinking and intellectual curiosity.  
4. Agreeableness- Agreeableness reflects individual differences in concern with 
cooperation and social harmony. Agreeable individual values getting along 
with others. They are therefore considerate, friendly, generous, helpful, and 
willing to compromise their interests with others'. Agreeableness is obviously 
advantageous for attaining and maintaining popularity. 
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5. Conscientiousness- Conscientiousness concerns the way in which we control, 
regulate, and direct our impulses. Impulses are not inherently bad; 
occasionally time constraints require a snap decision, and acting on our first 
impulse can be an effective response. Also, in times of play rather than work, 
acting spontaneously and impulsively can be fun. Impulsive individuals can 
be seen by others as colorful, fun-to-be-with, and zany.  
 
B) Cattell’s Sixteen Source Traits 
 
Personality Trait Left Extreme V
S
Right Extreme 
Warmth Outgoing and Warm-Hearted  Aloof and Critical 
Reasoning Bright and Abstract-Thinking  Less-Intelligent and Concrete 
Thinking 
Emotional Stability Calm and Emotionally Stable  Changeable and Easily Upset 
Dominance Assertive and Aggressive  Docile and Accommodating 
Liveliness Enthusiastic and Lively  Sober and Serious 
Rule-Consciousness Conscientious and Moralistic  Expedient and Rule 
Disregarding 
Social Boldness Uninhibited and Venturesome  Shy and Timid 
Sensitivity Tender- Minded and 
Sensitive 
 Tough minded and Self 
Reliance 
Vigilance Suspicious and Vigilant  Trusting and Accepting 
Abstractedness Imaginative and 
Absentminded 
 Practical and Grounded 
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Privateness Polished and Astute  Forth Right and Unpretentious
Apprehension Insecure and Worrisome  Self- Assured and Complacent
Openness to 
Changes 
Free Thinking and 
Experimenting 
 Conservative and Traditional 
Self- Reliance Self Sufficient and 
Resourceful 
 Group-Oriented and Joiner 
Perfectionism Controlled and Compulsive  Undisciplined and Lax 
Tension Driven and Tensed  Relaxed and Composed 
 
Table A. Cattell 16 source personality traits, (adapted, Burger, 2004) 
 
As illustrated in Table A, Cattell identified 16 basic personality traits in his research. 
Though there are limitations to personality theories, Cattell and the Big Five model 
had been widely adopted as it offers many practical applications (Burger, 2004). 
From the descriptions of the various traits, we are able to identify certain consumer 
behaviors at two extremes.  
 
By grouping consumers into related groups, we can observe the traits which they 
expressed and thereby provides solutions to meet their needs more accurately. This 
research aims to highlight certain actions which are consistent among consumers in 
expressing their personality towards an object. For example, a consumer is more 
likely to see and feel than to talk or smell when interacting with an object. It is true 
that we exercise our physical senses differently towards different objects and one of 







Figure A. The prediction of a consumer’s action through personality. 
 
From Figure A, we can observe that certain actions from the users can be induced by 


















Appendix III-  
Workshop for Expanding Product Character Matrix 
This is a guided workshop in which participants are guided through at every stage of 
the study. The first session requires them to define each of the terms of the product 
properties based on their own understanding and thereafter suggest keywords related 
to the term. The final task requires them to source for an image on the Internet which 
best associate which the term. The reason of choice is an optional field of entry. 
Understanding Product Properties 
C. S., Edwin Low 
Property Function Aesthetics Significance Sexuality Knowledge Mediation
            Definition 
            
            Keywords 
            
Exercise: Imagery Relations of Product Properties 
Properties Image Reason of Choice (optional) 
Function     
Aesthetics     
Significance     
Sexuality     
Knowledge     
Mediation     
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Appendix IV-  
Workshop to Collate General Understanding of Design Evaluation
Understanding Design Evaluation based on Current Experience 
C. S., Edwin Low 
The purpose of this workshop will gear towards the general understanding of the term 
'design evaluation' and how it is being approached with a simple exercise. 
Information provided will be treated in strict confidence. 
  
Particulars of Team Members 
Member 1 Member 2 Member 3 
Age   Age   Age   
Gender   Gender   Gender   
 
General Understanding of the term 'Design Evaluation' 
Describe/ define in sentences or/and key words which illustrates your understanding of 
the term 'design evaluation'. 
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Appendix V-  
Evaluation Exercise based on General Understanding of Design Evaluation 
Evaluation exercise based on the general understanding of ‘Design Evaluation’  
C. S., Edwin Low 
Description: Select a mobile phone as a workshop material and collate information 
which will aid as guidelines to aid and propose the redesign of the next generation of 
mobile phones. 




Details of mobile phone selected 
Brand  
Model   
Cost  
Based on the description and definition of 'design evaluation' as provided in the 






Appendix VI-  
Evaluation Exercise based on General Understanding of Design Evaluation
Evaluation exercise based on Product Character Matrix 
C. S., Edwin Low 
Exercise: Among the team, kindly select a mobile phone as a workshop material. 
Description: Select a mobile phone as a workshop material and collate information 
based on the following evaluation form which will aid as guidelines to aid and propose 
the redesign of the next generation of mobile phones. 
Details of mobile phone user 
Name  
Age   
Gender  




Based on the description and definition of 'design evaluation' as provided above,  
please proceed to carry out a simple evaluation of the selected mobile phone.  
Property Elements Description 
Purpose  
Operations  Function 
Features  
Appearance  
Emotion  Aesthetics 
Perception  





Traits  Sexuality 
Affinity  
Text  
Content  Knowledge 
Education  
Contact  
Context  Mediation 
System  
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